APPENDIX A : An EMBODIMENT OF RDL GRAMMAR 

This section describes an embodiment of the RDL in a format that can be 
directly passed to a yacc tool. The bold letters are grammar keywords and the 
5 rest are the grammar rules. The grammar describes the allowed syntax for 
describing the target architecture. 

RDL Grammar: 

Top : Top Defs 
|Defs 

Defs : UnitDef 

| ResourceDef 
| Functionality Def 
| ParameterDef 

ParameterDef: PARAMETER Name INTEGER 

Unitdef: UNITDEF Name 
{ 

UnitBody 

} 

UnitBody : UnitlnstantiationsList StatementList 

UnitlnstantiationsList : UnitlnstantiationsList Unitlnstantiations 

| Unitlnstantiations 

Unitlnstantiations : Unitlnstance 

I Resourcelnstance 
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Resourcelnstance : RESOURCE Name AtrayNameList 

45 



ArrayNameList : ArrayNameList , ArrayName 
| ArrayName 

ArrayName : ArrayName [ ArithExpr | 
| ArrayName ( ArithExpr ) 
| Name 

Unitlnstance : UNIT Name ArrayNameList 

BasicStmt : RconnectStmt 
| UseStmt 

RconnectStmt : RCONNECT( ArrayNameList ) ; 

UseStmt : USES( ArrayNameList ) ; 

FunctionalityDef : FUNCTION ALITYDEF Name 

{ 

FuncDeclarationList 
FuncConnection List 

} 

FunctionDeclarationList : FunctionDeelarationList FuncDeclaration 

| FuncDeclaration 

FunctionConnectionList ; FunctionConnectionList FuncConnection 

| FuncConnection 

Name List : NameList , Name 
| Name 

FuncDeclaration : INPUT NameList ; 

| INPUT_OPT NameList ; 
| OUTPUT NameList ; 
| OUTPUT.OPT NameList ; 
I Name NameList ; 



FuncConnection : DCONNECT( Name , Name ) ; 



ResourceDef: RESOURCEDEF Name 
{ 

Functionality -Supported 
Wrapper 

} 

Functionality .Supported : FUNCTIONALITY NameList ; 

Wrapper : Wrapper Attribute 
Attribute 



Attribute : ATTRIBUTE Name 
{ 

AttributeBody 

} 

AttributeBody : Cminus 

| FuncBasedAttributeList 

FuncBasedAttributeList : FuncBasedAttributeList FuncBasedAttribute 

| FuncBasedAttribute 

F unc BasedAttri bute : < Name > Cminus 

Cminus : { CminusDeclrList StatementList } 
| { CminusDeclrList } 
| { StatementList } 

CminusDeclrList : CminusDeclrList CminusDeclr 
| CminusDeclr 

CminusDeclr : float NameList 
int NameList 
table NameList 



Statement : IfStmt 



I For Stmt 

| CminusBasicStmt 
| Basic Stmt 

StatementList : StatementList Statement 
| Statement 

CminusBasicStmt : AssignExpr 
| ArithExpr 

IfStmt : if( LogicalExpr ) 

{ 

StatementList 

} 

else 

{ 

StatementList 

} 

| if( LogicalExpr ) 

{ 

StatementList 

} 

ForStmt : for( AssignExpr ; LogicalExpr ; AssignExpr ) 

! 

StatementList 

} 

AssignExpr : Name = ArithExpr 

ArithExpr : ArithExpr + ArithExpr 
| ArithExpr - ArithExpr 
| ArithExpr * ArithExpr 
j ArithExpr / ArithExpr 
| ArithExpr % ArithExpr 
| (ArithExpr) 
I DataType 



LogiealExjsr : LogicalExpr = LogicalExpr 
| LogicalExpr != LogicalExpr 
| LogicalExpr < LogicalExpr 
I LogicalExpr <= LogicalExpr 
| LogicalExpr >= LogicalExpr 
I LogicalExpr > LogicalExpr 
| LogicalExpr || LogicalExpr 
I LogicalExpr && LogicalExpr 
| LogicalExpr 
| ArithExpr 

DataType : INTEGER 

| FLOATINGPOINT 

| STRING 

I CompositeName 

CompositeName : CompositeName — > ArrayN; 

| ArrayName 

Name : IDENTIFER 
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APPENDIX B 
An RDL specification for Xilinx Virtex2 XC2V250 



//************************************^ 
5 * * * 

//* COPYRIGHT (C) , 2001 

//* 

//* Company AccelChip Inc. 

//* 999 Plaza Drive, Suite 340, Schaumburg, IL 60173 

10 //* 

//* Program Description of the Xilinx 

//* " Virtex2 XC2V250 

//* architecture in ACCEL RDL 

//* 
15 //* 

//****************************************^ 
***/ 

//////////////////////////////////////////////////////////////////////// 
C 20 / 

Q /I This is the RDL file for Xilinx' s Virtex2 device XC2V250 

O // 

\i // This device has 24 SelectRAM memory blocks with storage for 432 Kb 

ru // 

m 25 //of data. The location properties use the following form : 

£ // 

// LOC = RAMB16_X#Y#. It has 24 multipliers arranged in 4 columns with 

!L 1/6 multipliers per column. The location properties use the 

5 30 // 

f« // following form : LOC = MULT18X18_X#Y# 

C3 // 

%j // The Logic Cells are arranged in a 24 x 16 grid 

O // 

51 35 //////////////////////////////////////////////////////////////////////// 
/ 

PARAMETER NUM_MULT_COLUMNS 4; 
PARAMETER NUM_EMBED_MXJLT__PER_COLUMN 6; 
40 PARAMETER NUM_RAM 24; 

PARAMETER NUM_L0GIC_R0WS 24; 
PARAMETER NUM_LOGIC_COLUMNS 16; 

RESOURCEDEF GLOBAL 
45 { 

/////////////////////////////////////////// 
// 
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FUNCTIONALITY GLOBALDECLARATIONS ; 
ATTRIBUTE INSTANTIATION 
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/////////////////////////////////////////// 

// Component Declaration for the Xilinx // 
// embedded multipliers // 

/////////////////////////////////////////// 



attribute + 
attribute + 
attribute + 
attribute + 



"void MULT18X18 (input wire [18] A, " ; 
"input wire [18] B, "; 
"output wire [36] P"; 
") ; \n"; 



/////////////////////////////////////////// 
// Component instantiation for the Xilinx// 
// Block SelectRam with Dual Port // 
// A:16,384 x 1 bit and B:16,384 x 1 bit // 
/////////////////////////////////////////// 



attribute 
attribute 
attribute 
attribute 
attribute 
attribute 
attribute 



attribute + 
attribute + 
attribute + 
attribute + 
attribute + 
attribute + 
attribute + 

attribute + 



"void RAMB16_S1_S1 (input wire [1] DIA, 
"input wire [14] ADDRA, " / 
"input wire [1] ENA, " ; 
"input wire [1] WE A, 
"input wire[l] SSRA, " , 
"input wire[l] CLKA, " ; 
"output wire [1] DOA, " ; 

"input wire [1] DIB, " ; 
"input wire [14] ADDRB , " ; 
"input wire[l] ENB , " ; 
"input wire[l] WEB,"; 
"input wire [1] SSRB, " ; 
"input wire[l] CLKB , "; 
"output wire[l] DOB"; 



\n" 



/////////////////////////////////////////// 
// Component instantiation for the Xilinx// 
// Block SelectRam with Dual Port // 
// A:8192 x 2 bits and B:8192 x 2 bits // 
/////////////////////////////////////////// 



attribute + 
attribute + 
attribute + 
attribute + 
attribute + 
attribute + 
attribute + 

attribute + 
attribute + 
attribute + 
attribute + 
attribute + 



'void RAMB16_S2_S2 (input wire [2] DIA, 
"input wire [13] ADDRA, " ; 
"input wire [1] ENA, "; 
"input wire [1] WEA, "; 
"input wire[l] SSRA,", 
"input wire[l] CLKA, " , 
"output wire [2] DOA, " ; 

"input wire [2] DIB, "; 

"input wire [13] ADDRB, 

"input wire [1] ENB, " ; 

"input wire[l] WEB , 11 ; 

"input wire[l] SSRB,"; 
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attribute + 
attribute + 

attribute + 



"input wire[l] CLKB , " / 
"output wire [2] DOB"; 

n ) ; \n"; 



/////////////////////////////////////////// 
// Component instantiation for the Xilinx// 
// Block SelectRam with Dual Port // 
// A:4096 x 4 bits and B:4096 x 4 bits // 
/////////////////////////////////////////// 

attribute + "void RAMB16_S4_S4 (input wire [4] DIA, " ; 

attribute + "input wire [12] ADDRA, " ; 

attribute + "input wired] ENA, " ; 

attribute + "input wire [1] WE A, 11 ; 

attribute + "input wire[l] SSRA,", 

attribute + "input wire[l] CLKA, " \ 

attribute + "output wire [4] DOA , " ; 
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H 25 

PIS 



r 1 1 30 



u 35 



ry 
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attribute 
attribute 
attribute 
attribute 
attribute 
attribute 
attribute 



attribute + 



" input wire [4 ] DIB , " ; 

"input wire [12] ADDRB, 

"input wired] ENB,"; 

" input wi re [ 1 ] WEB , " ; 

"input wired] SSRB,"; 

"input wired] CLKB , "/ 
"output wire [4] DOB"; 

") ; \n"; 



/////////////////////////////////////////// 
// Component instantiation for the Xilinx// 
// Block SelectRam with Dual Port // 
// A:2048 x 9 bits and B:2048 x 9 bits // 
/////////////////////////////////////////// 



attribute 
attribute 
attribute 
attribute 
attribute 
attribute 
attribute + 
attribute + 
attribute + 



attribute 
attribute 
attribute 
attribute 
attribute 
attribute 
attribute 
attribute 



"void RAMB16_S9_S9 (input wire [8] DIA, " ; 
"input wired] DIPA,"; 
" input wire [11] ADDRA,"; 
"input wire [1] ENA, "; 
"input wired] WEA, " ; 
"input wired] SSRA, " ; 
"input wire [1] CLKA, " ; 
"output wire [8] DOA, " , 
"output wire [1] DOPA, " ; 

"input wire [8] DIB,"; 
"input wire[l] DIPB,"; 
"input wire [11] ADDRB,"; 
"input wire [1] ENB, " ; 
"input wired] WEB,"; 
"input wire[l] SSRB,", 
"input wire[l] CLKB,", 
"output wire [8] DOB, 
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attribute + 



"output wire [1] DOPB" ; 



attribute + 



") / \n"; 



i y 



Si! 5 
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/////////////////////////////////////////// 
// Component instantiation for the Xilinx// 
// Block SelectRam with Dual Port // 
// A: 1024 x 18 bits and B:1024 x 18 bits // 
/////////////////////////////////////////// 



attribute 
attribute 
attribute 
attribute 
attribute 
attribute 
attribute 
attribute 
attribute 

attribute 
attribute 
attribute 
attribute 
attribute 
attribute 
attribute 
attribute 
attribute 



attribute + 

attribute + 
dividend, " ; 

attribute + 
attribute + 
attribute + 
attribute + 
attribute + 

attribute + 
dividend, " ; 

attribute + 
attribute + 
attribute + 
attribute + 
attribute + 



"void RAMB16_S18_S18 (input wire [16] DIA, " ; 
"input wire[2] DIPA, " ; 
"input wire [10] ADDRA, " ; 
"input wire [1] ENA, " ; 
"input wire [1] WEA, "; 
"input wire [1] SSRA, " ; 
"input wire[l] CLKA, " ; 
" output wi r e [ 1 6 ] DOA , " ; 
"output wire [2] DOPA, " ; 

"input wire [16] DIB,"; 
"input wire [2] DIPB,"; 
"input wire [10] ADDRB , " ; 
"input wire[l] ENB, "; 
"input wire[l] WEB,"; 
"input wire[l] SSRB,"; 
"input wire[l] CLKB , " ; 
" output wi r e [ 1 6 ] DOB , " ; 
" output wi r e [ 2 ] DOPB " ; 

") ; \n»; 

" void UNSIGNED_DIVIDER ( input wire [16] 

"input wire [16] divisor,"; 
"output wire [16] quot, " ; 
"output wire [16] remd,"; 
"input wire[l] c"; 
) ;\n"; 

" void SIGNED_DIVIDER ( input wire [16] 

"input wire [16] divisor,"; 
"output wire [16] quot, " ; 
"output wire [16] remd, " ; 
"input wire[l] c"; 
") ;\n"; 
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} 



} 



///////////////////////////////////////////////////////////// 
// Unsigned Division Core IP /// 

///////////////////////////////////////////////////////////// 
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RESOURCEDEF UNSIGNED_DIVIDER 
{ 

FUNCTIONALITY DIV; 
ATTRIBUTE SOFTCORE 

{ 

<DIV> 

{ 

attribute + "true"; 

} 

} 

ATTRIBUTE INSTANTIATION 
{ 

<DIV> 
{ 

int before_dec; 
int after__dec; 
bef ore_dec = 0 ; 
after_dec = 0; 

after_dec = inl->f ractional_bits ( ) ; 
before_dec = 16 - after_dec; 

attribute + 

" input wrap unsigned fixed [" + before_dec + " , " + 
after_dec + "] " + component^name + "_dividend; \n" + 

" input wrap unsigned fixed [" + before_dec + "," + 
after_dec + "] " + component_name + "^divisor ; \n" + 

" output wrap unsigned fixed [16,0] " + 
component_name + n _quot;\n n + 

" output wrap unsigned fixed [1,15] " + 
component_naTne + "__remd; \n" ; 

attribute + 

" unsigned wrap fixed [7,0] 11 + component_name + 

"_latency; \n" ; 

attribute + 

" instantiate UNS IGNED_DIVIDER : " + component_name 

+ 

" (« + "^dividend 

" + component_name + n _dividend, " + 

fl divisor = 11 + component_name + 

"_divisor, " + 

" quot - 11 + component__name + "_quot, 

+ 

" remd = " + component_name + '^reind, 11 + 
" c = " + clock_name + 

) 

} 

ATTRIBUTE CAN DO 
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<DIV> 

{ 

if ( inl->bitwidth ( ) <17 && in2 - >bitwidth ( ) <17 in2- 

>bitwidth( ) >2 

inl->is_unsigned( ) == true && 

in2->is__unsigned ( ) == true ) 

{ 



10 



15 



} 

else 

{ 



} 



attribute + "true"; 



attribute + "false"; 



20 
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ru 
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ATTRIBUTE PIPE DELAY 



<DIV> 
{ 



attribute + "1" 



} 



ATTRIBUTE COMBINATIONAL 



{ 



<DIV> 
{ 

} 



attribute + "false"; 
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ATTRIBUTE NUM STATES 



<DIV> 
{ 

} 



attribute + "2"; 



ATTRIBUTE INTERFACE 



45 
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<DIV> 
{ 



int fract; 

int start_position_quot ; 

int end_jDOsition_remd; 

int mid_jposition_result ; 

fract = outl->f ractional_bits () ; 

start _position_quot = 15 - fract; 

end_position_remd = 16 -fract; 

mid_position_result = fract -1; 



55 



Rev. 2/6/02 



; \n"; 
; \n»; 



)\n"; 



attribute + "statel: {" ; 

attribute + component_name + "_dividend = " + inl->name( ) 

attribute + component_name + "^divisor = " + in2->name( ) + 

attribute + component_name + T, _latency = 0 ; \n" ; 
attribute + " goto state2 ; \n"; 
attribute + M };\n"; 
attribute + "state2: {"; 

attribute + " if (" + component_name + M _latency " + " >2 0 
attribute + " { " + outl->name( ) + " (15 : " + fract + 



_ ii 



+ 



component_name + n _quot ( " + start_position_quot + 

«:0 ) ;\n"; 

attribute + " 11 + outl->name( )+"(" + 

mid_j)osition_result + " : 0 ) = n 

+ component_name + n _remd ( 15 : " + 

end_position__remd + 
" ) ;\n»; 

attribute + " goto NEXT STATE ; \n"; 

attribute + " } \n" ; 

attribute + " else \n n ; 

attribute + " { " + component_name + "_latency = 

component_name + "_latency + 1 /\n"; 

attribute + " } \n»; 

attribute + "};\n"; 

} 

} 

} 

//////////////////////////////////////////////////////////////////// 
// Signed Division IP Core // 

//////////////////////////////////////////////////////////////////// 

RESOURCEDEF SIGNED_DIVIDER 

{ 

FUNCTIONALITY DIV; 
ATTRIBUTE SOFTCORE 

{ 

<DIV> 

{ 

attribute + "true"; 

} 

} 

ATTRIBUTE INSTANTIATION 
{ <DIV> 

{ 

int before_dec; 
int after_dec; 
before_dec = 0; 
after_dec = 0; 

after_dec = inl->f ractional_bits () ; 
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beforejiec = 16 - after_dec; 
attribute + 

" input wrap signed fixed [" + before_dec + "," + 
after_dec+ n ] " + component_name + "^dividend; \n" + 

» input wrap signed fixed [" + before_dec + " , " + 
after_dec+"] " + component_name + "_divisor ; \n" + 

« output wrap signed fixed [16,0] " + component_name 

+ "_quot;\n" + 

" output wrap signed fixed [1,15] " + component jiame 

+ "__remd;\n n ; 

attribute + 

" unsigned wrap fixed [7,0] " + component_name + 

"^latency; \n ,! ; 

attribute + 

" instantiate S IGNED_D I VIDER : " + component_name + 
« ( » + 11 dividend = 

" + component_name + "_dividend, " + 

» divisor = " + component_nanie + 



" divisor, " + 



" quot = " + component_name + "_quot," 

" remd = " + component^name + "_remd, " + 
» c = " + clock name + 



ii ^ . ii . 



} 

ATTRIBUTE CAN__D0 

{ 

<DIV> 

if ( inl->bitwidth( ) <17 in2 ->bitwidth ( ) <17 && in2- 
>bitwidth( ) >2 && 

inl->is_signed ( ) == true && in2- 

>is signed ( ) == true ) 
{ 



} 

else 

{ 



} 



attribute + "true"; 



attribute + "false"; 



} 



ATTRIBUTE PIPE_DELAY 

{ 

<DIV> 
{ 

attribute + "1"; 

} 
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} 



ATTRIBUTE COMBINATIONAL 

{ 

<DIV> 
{ 

attribute + "false"; 

} 

} 



ATTRIBUTE NUM_STATES 
{ 

<DIV> 
{ 

15 attribute + "2"; 

} 

} 

ATTRIBUTE INTERFACE 
20 { 

<DIV> 

U ( 

int fract; 

2 int start__position_quot ; 

H 25 int end_position_remd; 

Ss int mid_position_result ; 

fU fract = outl->fractional_bits () ; 

fy start_position_quot = 15 - fract; 

L-l end_jposition_remd = 15 -fract; 

fy 30 mid_position_result = fract -1; 

L. attribute + "statel: { " ; 

y attribute + component_name + "^dividend = " + inl->name( ) + " 

OJ ; \n"; 

P 35 attribute + componentjiame + "^divisor = " + in2->name( ) + " 

H ; \n»; 

Q attribute + component_name + "^latency = 0 ; \n" ; 

fy attribute + " goto state2 ; \n n ; 

attribute + " }\n" ; 
40 attribute + "state2: { " ; 

attribute + " if (" + component_name + "_latency " + " >34 

)\n»; 

attribute + " { if ( " + component_name + n _remd < 0 

)\n»; 

45 attribute + " { " + outl->name( ) + " (15 : " + 

fract + ") = " + 

component_name + M _quot - 1 ;\n n ; 

attribute + " } \n"; 

attribute + " else \n" ; 

50 attribute + " { " + outl->name( ) + "(15: M + 

fract + ") = " + 
component_name + "_quot;\n"; 

attribute + " } \n"; 
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attribute + " " + outl->name( ) + lf ( " + 

mid_j>ositiori_result + " : 0 ) =" 

+ component_name + "__remd ( 14 : " + 

end_position_remd + 
5 " ) ;\n"; 

attribute + " goto NEXT STATE ; \n"; 

attribute + " } \n"; 

attribute + " else \n" ; 

attribute + " { " + component_name + "^latency = " + 

10 component_name + "_latency + 1 ;\n"; 

attribute + " } \n" ; 



15 } 

} 



3 ; r=r 



U 35 
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attribute + "}\n" ; 

} 



20 //////////////////////////////////////////////////////////////////// 
// Functionality and Architecture description for the XC2V250 // 
// Embedded Multipliers. There are 24 multipliers arranged in 4 // 
~ // columns with 6 multipliers per column. The location properties // 

1= // use the following form : LOC = MULT18X18_X#Y# // 

H 25 //////////////////////////////////////////////////////////////////// 

ft! RESOURCEDEF MULT18X18 

{ 



m 30 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 



II A[15:0] 
// B[15:0] 
// P[15:0] 



Input "inl" to multiplier // 
Input " in2" to multiplier // 
Output "outl" to multiplier // 



/////////////////////////////////////////// 



N /////////////////////////////////////////// 
O // Embedded multipliers // 

ry /////////////////////////////////////////// 

40 FUNCTIONALITY MULT; 

/////////////////////////////////////////// 
// This number of Embedded multiplier // 
// resources that are used/instantiated // 
45 // by the compiler can be controlled by // 

// the user. This attribute informs the // 
// compiler that this is user // 
// contollable resource. // 
/////////////////////////////////////////// 



ATTRIBUTE USERCONTROL 
{ 

attribute + "true"; 

} 
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"_A;\n" + 
"_B;\n" + 
» P;\n"; 



ATTRIBUTE INSTANTIATION 

{ 

////////////////////////////////////////////// 
// component_name is the specific Embedded // 
// Multiplier that needs to be instantiated // 
////////////////////////////////////////////// 

attribute + 

"input signed fixed [18,0] " + component_name + 
"input signed fixed [18,0] " + component_name + 
"output signed fixed [3 6,0] " + component__name + 



attribute + 

"instantiate MULT18X18 : " + component_name + 
ii ( ii + 

"A = " + component_name + "_A, " + 
n B = " + component_name + "_B, " + 
up _ ii + C omponent_name + "_p" + 

ii \ . n , 

it i 



} 



19)) || 

< 18) && 

< 18))) 



/////////////////////////////////////////// 
// This attribute returns true if the // 
// MULT18X18 can be used to perform the // 
// multiplication operation on the inputs// 
// The embedded multiplier is used for // 
// signed multiplication with the MSB as // 
// the sign bit. Hence, we can have a // 
// maximum of 17X17 unsigned mults // 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

ATTRIBUTE CAN_D0 

{ 

<MULT> 
{ 

if ({ (inl->is — signed () == true && inl->bitwidth ( ) < 19) 
(in2->is_signed() == true && in2 - >bitwidth ( ) < 
( (inl->is_unsigned ( ) == true && inl->bitwidth () 
(in2->is_unsigned () == true && in2->bitwidth () 

{ 

attribute + "true"; 

} 

else 

{ 

attribute + "false"; 

} 
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} 

} 



/////////////////////////////////////////// 

// The number of FSM states to wait for // 
// before this same resource can be used // 
// for further computations. // 
/////////////////////////////////////////// 

ATTRIBUTE PIPE_DELAY 

{ 

<MULT> 
{ 

attribute + "1"; 

} 

} 

/////////////////////////////////////////// 
// The embedded multipliers are supposed // 
// to be used as combinatorial resources // 
/////////////////////////////////////////// 

ATTRIBUTE COMBINATIONAL 
{ 

<MULT> 
{ 

attribute + "true"; 

} 

} 

/////////////////////////////////////////// 
// The number of FSM states that the // 
// interface code spans. This is required// 
// so that the MIF Interface Parser // 
// assigns the FSM State numbers properly// 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

ATTRIBUTE NUM_STATES 
{ 

<MULT> 
{ 

attribute + "1"; 

} 

} 



1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
II This resource can be used for input // 
// bits less than 18. The interface code // 
// has to be generated based on the input// 
// bitwidths and the signtype // 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
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ATTRIBUTE INTERFACE 
{ 

<MULT> 
{ 

5 int bitvall; 

int bitval2; 
int bitval; 
int outbitval; 
bitvall = inl->bitwidth () ; 
10 bitval2 = in2->bitwidth() ; 

if (bitvall < bitval2) 
{ 

bitval = bitval2; 

} 

15 else 

{ 

bitval = bitvall; 

} 

outbitval = 2 * bitval; 

20 

attribute + "statel: {"; 
if (bitval <= 4) 

K { 

U if (inl->is_signed() == true) 

O 25 { 



rU 0;\n"; 

rU 

ii : 

hi 30 } 



ru 



0;\n»; 



attribute + component_name +"_A(17:8) = 

attribute + component_name +"_A(7:0) = 1 
inl->name () + " ;\n" ; 



else 

L { 

M attribute + component__name +"_A(17:4) = 

iU 0;\n"; 

Q 35 attribute + component_name +"_A(3:0) = " + 

inl->name() + " ;\n" ; 



if (in2->is_signed() == true) 
40 { 



attribute + component_name +"_B(17:8) = 



attribute + component_name +"_B(7:0) = " + 
in2->name() + "An"; 

45 } 

else 

{ 

attribute + component_name +"_B(17:4) = 

0;\n»; 

50 attribute + component_name +"_B(3:0) = " + 

in2->name() + "An"; 
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if (bitval <= 8 && bitval > 4) 
{ 

if (inl->is_signed() == true) 

{ 

attribute + component_name +"_A(17:16) 

0;\n"; 

attribute + component_name +"_A(15:0) = 
inl->name() + ";\n"; 

} 

else 

{ 

attribute + component^name + "_A(17:8) = 

0;\n"; 

attribute + component__name + "__A(7:0) = 
inl->name() + 

} 

if (in2->is_signed() == true) 

{ 

attribute + component_name +"_B (17:16) 

0;\n"; 

attribute + component_name + "_B(15:0) = 
in2->name() + ";\n"; 

} 

else 

{ 

attribute + component_name + "_B(17:8) = 

0;\n»; 

attribute + component_name +"_B(7:0) = 
in2->name() + "An"; 

} 

} 

if (bitval <= 18 && bitval > 8) 
{ 

if (inl->is_signed() == true) 

{ 

attribute + component_name + M _A(17:0) = 
inl->name() + ";\n"; 

} 

else 

{ 

attribute + component_name +"_A(17) = 0 
attribute + component_name +"_A(16:0) = 
inl->name() + " ;\n"; 

} 

if (in2->is_signed () == true) 

{ 

attribute + component_name +"_B(17:0) = 
in2->name() + ";\n n ; 

} 

else 

{ 
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attribute + component_name + "_B(17) = 0;\ 
attribute + component^name + "_B(16:0) = " 
in2->name() + ";\n"; 

} 

/////////////////////////////////////////// 
// Assign the output signal // 

/////////////////////////////////////////// 

outbitval = outbitval -1; 

attribute + outl->name () + " = " + 

component_name + B J{" + outbitval + " : 0) ; 

\n"; 

attribute + "goto NEXT STATE ;\n" ; 
attribute + » } " ; 

} 
} 

} 



iiiiiii ii iiiiiin iiiiiiiiiiiiiiiiiin inn iiiiiiiiiiiiiiiiiiii urn i 

II Functionality and Architecture description for the XC2V250 // 
// Embedded Synchronous Multipliers. These are RDL virtual // 
// resources which use the MULT18X18 // 
//////////////////////////////////////////////////////////////////// 

RESOURCEDEF MULT18X18S 
{ 

/////////////////////////////////////////// 
// A [15:0] : Input "inl" to multiplier // 
// B[15:0] : Input "in2" to multiplier // 
// P[15:0] : Output "outl" to multiplier // 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
II Embedded multipliers // 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

FUNCTIONALITY MULT; 

ATTRIBUTE INSTANTIATION 

{ ////////////////////////////////////////////// 
// component_name is the specific Embedded // 
// Multiplier that needs to be instantiated // 
lllllllllllll I II llllllllll llllllllllillll iiiii 

attribute + 

"input signed fixed [18,0] " + component_name + 
"input signed fixed [18,0] " + component_name + 



"_A;\n" + 
»_B;\n" + 
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"output signed fixed[36,0] " + component_name + 



,« P;\ n H 



attribute + 

5 "instantiate MULT18X18S : " + component_name + 

ii ( ii + 

"A = 11 + component_name + "_A, " + 

"B = " + component_name + "_B, " + 

"C = " + clock_name + " , " + 
10 "CE = " + "1/ " + 



} 



"R = " + reset_name + " , " + 

n P = ,! + component_name + "_P n + 



/////////////////////////////////////////// 
// This attribute returns true if the // 
// MULT18X18S can be used to perform the // 
// multiplication operation on the inputs// 
20 // The embedded multiplier is used for // 

// signed multiplication with the MSB as // 
// the sign bit. Hence, we can have a // 
// maximum of 17X17 unsigned mults // 
/////////////////////////////////////////// 



ATTRIBUTE CAN_DO 

{ 



19) ScSc 
19)) II 



U <MULT> 

I { 

y 30 if ( ( (inl->is_signed() == true && inl->bitwidth ( ) < 

(in2->is_signed() == true in2 ->bitwidth ( ) < 

( (inl->is_unsigned() == true inl->bitwidth ( ) 
Q 35 < 18) ScSc 

\Jj (in2->is_unsigned() == true && in2 ->bitwidth () 

O < 18))) 

ru ( 

attribute + "true"; 

40 } 

else 

{ 

attribute + "false"; 

} 



} 



/////////////////////////////////////////// 

// The number of FSM states to wait for // 
50 // before this same resource can. be used // 

// for further computations. // 
/////////////////////////////////////////// 

ATTRIBUTE PIPE DELAY 
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{ 

<MULT> 
{ 

attribute + "1"; 

} 

} 

/////////////////////////////////////////// 
// The embedded multipliers are supposed // 
// to be used as combinatorial resources // 
/////////////////////////////////////////// 

ATTRIBUTE COMBINATIONAL 
{ 

<MULT> 
{ 

attribute + "false"; 

} 

} 

/////////////////////////////////////////// 
// The number of FSM states that the // 
// interface code spans. This is required// 
//so that the MIF Interface Parser // 
// assigns the FSM State numbers properly// 
/////////////////////////////////////////// 

ATTRIBUTE NUM_STATES 
{ 

<MULT> 
{ 

attribute + "2"; 

} 

} 



/////////////////////////////////////////// 
// This resource can be used for input // 
// bits less than 18. The interface code // 
// has to be generated based on the input// 
// bitwidths and the signtype // 
/////////////////////////////////////////// 



ATTRIBUTE INTERFACE 
{ 

<MULT> 
{ 

int bitvall ; 

int bitval2; 

int bitval; 

int outbitval; 

bitvall = inl->bitwidth() ; 
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bitval2 = in2->bitwidth() ; 
if (bitvall < bitval2) 

{ 

bitval = bitval2; 

) 

else 

{ 

bitval = bitvall; 

} 

outbitval = 2 * bitval; 

attribute + "statel: {"; 
if (bitval <= 18) 

{ 

if (inl->is_signed() == true) 

{ 

attribute + component_name +"_A(17:0) = " 
inl->name() + ";\n"; 

} 

else 

{ 

attribute + component_name +"_A(17) = 0;\n 
attribute + component_name +"_A(16:0) = " 
inl~>name() + ";\n n ; 

} 

if (in2->is__signed() == true) 

{ 

attribute + component_name +"_B(17:0) = " 
in2->name () + M ;\n"; 

} 

else 

{ 

attribute + component_name +"_B(17) = 0 ; \n 
attribute + component_name + n _B(16:0) = " 
in2->name() + ";\n"; 

} 

} 

attribute + "goto state2 ;\n" ; 
attribute + "}"; 

/////////////////////////////////////////// 
// Assign the output signal // 

/////////////////////////////////////////// 

attribute + "state2 : { \n"; 
outbitval = outbitval- 1; 
attribute + outl->name ( ) + " = " + 

component_name + n _P(" + outbitval + ": 0) ; 

attribute + "goto NEXTSTATE ;\n" ; 
attribute + " } » ; 

} 
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//////////////////////////////////////////////////////////////////////// 
// Functionality and Architecture description for the XC2V250 Block // 
// SelectRAM. This device has 24 SelectRAM memory blocks with storage // 
// for 432 Kb of data. The location properties use the following // 
// form : LOC = RAMB16_X#Y#. // 
//////////////////////////////////////////////////////////////////////// 

FUNCTIONAL I TYDEF READ_MEM_ACCES S 

{ 

OUTPUT q; 

} 

FUNCTIONALITYDEF WRITE_MEM_ACCESS 

{ 

INPUT q; 

} 



ljL ////////////////////////////////////////////////////////////////// 

lZ II Read/Write Port A for true dual port memory // 

y ////////////////////////////////////////////////////////////////// 

Q 25 

H RESOURCEDEF RAM_P0RT_A_S1_S1 { 

S iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

==■ 30 // True Dual ported RAM // 

/////////////////////////////////////////// 

y FUNCTIONALITY READ_MEM_ACCESS, WRITE_MEM_ACCESS; 

U 35 

H ~~ /////////////////////////////////////////// 

Q // The number of FSM states to wait for // 

rj // before this same resource can be used // 

// for further computations. // 

40 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 



ATTRIBUTE PIPE_DELAY 
{ 

45 attribute + "1"; 

} 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
II The embedded multipliers are supposed // 
50 // to be used as combinatorial resources // 

/////////////////////////////////////////// 

ATTRIBUTE COMBINATIONAL 
{ 
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<READ_MEM_ACCESS > 
{ 

attribute + "false"; 

} 

<WRITE_MEM_ACCESS> 

{ 

attribute + "false"; 

} 

} 

/////////////////////////////////////////// 

// This attribute returns true if the // 
// input and output data widths are // 
// 1 bit wide // 
/////////////////////////////////////////// 

ATTRIBUTE CANJDO 
{ 

< READ_MEM_ACCE S S > 
{ 

attribute + "true"; 

} 

<WRITE_MEM_ACCESS > 

{ 

attribute + "true"; 

} 

} 



/////////////////////////////////////////// 

// The number of FSM states that the // 
// interface code spans. This is required// 
// so that the MIF Interface Parser // 
// assigns the FSM State numbers properly// 
/////////////////////////////////////////// 

ATTRIBUTE NUM_STATES 
{ 

< READ_MEM_ACCE S S > 

{ 

attribute + "3"; 

} 

< WRI TE_MEM_ACCE S S > 

{ 

attribute + "2"; 

} 

} 

/////////////////////////////////////////// 
// The interface for reading and writing // 
// from the Block SelectRAMs // 
/////////////////////////////////////////// 

ATTRIBUTE INTERFACE 
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) 



<READ_MEM_ACCESS> 

{ 

int bitval; 

bitval = q->bitwidth() ; 

attribute + "statel : {" + 

component_name + "_WEA = 0; \n" + 
component_name + "_ENA = 1; \n" + 
componentjiame + "_DIA = 0; \n" + 
component_name + "_DIPA = 0; \n" + 
component_name + "_ADDRA = " + 
mem address + "; \n"; 



attribute + "goto state2 ;\n"; 
15 attribute + "}"; 

attribute + "state2 : {"; 
attribute + "goto state3 ;\n"; 
attribute + "}"; 



attribute + !1 state3 : {"; 

attribute + q->name() + + component_name + 

U "_DOA" + \n"; 

attribute + "goto NEXT STATE ;\n"; 
^ 25 attribute + 11 } " ; 

m 1 

fSJ <WRITE_MEM_ACCESS> 

H- { 

fy 30 int bitval; 

bitval = q->bitwidth () ; 

attribute + "statel : { 11 + 
"lf s component_name + "_WEA « 1; \n" + 

*J!f component_name + "_ENA =1; \n" + 

M 35 component^name + "_ADDRA = " + 

% 4 mem_address + " ; \n n ; 

O attribute + "goto state2 ;\n"; 

fy attribute + "}"; 

40 attribute + "state2 : {"; 

attribute + component_name + "_piA" + " = " + 

q->name() + H ; \n"; 
attribute + "goto NEXT STATE ; \n" ; 
attribute + "}"; 

45 } 



} 



////////////////////////////////////////////////////////////////// 
50 // Read/Write Port A for true dual port memory // 
////////////////////////////////////////////////////////////////// 

RESOURCEDEF RAM_PORT_A_S2_S2 { 
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/////////////////////////////////////////// 

// True Dual ported RAM // 
/////////////////////////////////////////// 

FUNCTIONALITY READ MEM_ACCESS , WRITE_MEM_ACCESS 



/////////////////////////////////////////// 
// The number of FSM states to wait for // 
// before this same resource can be used // 
// for further computations. // 

/////////////////////////////////////////// 



ATTRIBUTE PIPE_DELAY 
{ 

attribute + "1"; 

} 

/////////////////////////////////////////// 
// The embedded multipliers are supposed // 
// to be used as combinatorial resources // 
/////////////////////////////////////////// 

ATTRIBUTE COMBINATIONAL 

{ 

< READ_MEM_ACCES S > 
{ 

attribute + "false"; 

} 

<WRITE_MEM_ACCESS> 
{ 

attribute + "false"; 

} 

} 

/////////////////////////////////////////// 

// This attribute returns true if the // 
// input and output data widths are // 
// 1 bit wide // 
/////////////////////////////////////////// 

ATTRIBUTE CAN_DO 

{ 

<READ_MEM_ACCESS > 

{ 

attribute + "true"; 

} 

<WRITE_MEM_ACCESS> 

{ 

attribute + "true"; 

} 

} 
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/////////////////////////////////////////// 

// The number of FSM states that the // 
// interface code spans. This is required// 
//so that the MIF Interface Parser // 
// assigns the FSM State numbers properly// 
/////////////////////////////////////////// 

ATTRIBUTE NUM_STATES 
{ 

< READJVIEM_ACCES S > 
{ 

attribute + "3"; 

} 

<WRITE_MEM_ACCESS> 
{ 

attribute + "2"; 

} 

} 



/////////////////////////////////////////// 
// The interface for reading and writing // 
// from the Block SelectRAMs // 
/////////////////////////////////////////// 

ATTRIBUTE INTERFACE 

{ 

<READ_MEM_ACCESS> 
{ 

int bitval; 

bitval = q->bitwidth() ; 

attribute + "statel : { " + 

component_name + "_WEA = 0; \n" + 
component_name + "_ENA = 1; \n" + 
component_name + "_DIA = 0; \n n + 
component__name + "_DIPA = 0; \n" + 
component_name + "_ADDRA = " + 
mem_address + 11 ; \n" ; 

attribute + "goto state2 ;\n" ; 
attribute + "}"; 

attribute + ,f state2 : {"; 
attribute + "goto state3 ;\n"; 
attribute + " } " ; 

attribute + "state3 : { " ; 

attribute + q->name() + "=" + component_na 

"_DOA" + "; \n"; 
attribute + "goto NEXT STATE ;\n"; 
attribute + "}"/ 

} 
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<WRITEJVIEM_ACCESS> 
{ 

int bitval; 

bitval = q->bitwidth() ,* 
attribute + "statel : {" + 

component_name + "_ WEA = 1; \ n " + 
component^name + "_ENA = 1; \n" + 
component_name + "_ADDRA = " + 
mem_address + " ; \n"; 
attribute + "goto state2 ;\n"; 
attribute + "}"; 

attribute + "state2 : {"; 

attribute + component_name + "_DIA" + "=" 

q->name() + " ; \n n ; 
attribute + "goto NEXT STATE ;\n"; 
attribute + "}" ; 

} 

} 

} 

////////////////////////////////////////////////////////////////// 
// Read/Write Port A for true dual port memory // 

////////////////////////////////////////////////////////////////// 
RESOURCEDEF RAM_P0RT_A_S4__S4 { 



/////////////////////////////////////////// 
// True Dual ported RAM // 

/////////////////////////////////////////// 
FUNCTIONALITY READ_MEM__ACCESS , WRITE JVIEM_ACCESS ; 



/////////////////////////////////////////// 
// The number of FSM states to wait for // 
// before this same resource can be used // 
// for further computations. // 
/////////////////////////////////////////// 



ATTRIBUTE PIPE_DELAY 
{ 

attribute + "1"; 

} 

/////////////////////////////////////////// 
// The embedded multipliers are supposed // 
// to be used as combinatorial resources // 
/////////////////////////////////////////// 

ATTRIBUTE COMBINATIONAL 
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} 



<READ_MEM_ACCESS> 
{ 

attribute + "false"; 

} 

<WRITEJ4EM_ACCESS> 
{ 

attribute + "false"; 

} 



/////////////////////////////////////////// 
// This attribute returns true if the // 
// input and output data widths are // 
//I bit wide // 
/////////////////////////////////////////// 

ATTRIBUTE CAN_DO 
{ 

< RE AD_MEM_AC CE S S > 

{ 

attribute + "true"; 

} 

<WRITE_MEM_ACCESS> 

{ 

attribute + "true"; 

} 



/////////////////////////////////////////// 
// The number of FSM states that the // 
// interface code spans. This is required// 
//so that the MIF Interface Parser // 
// assigns the FSM State numbers properly// 
/////////////////////////////////////////// 

ATTRIBUTE NUM_S TATE S 

{ 

<READ_MEM_ACCESS > 

{ 

attribute + "3"; 

} 

<WRITE_MEM_ACCESS > 
{ 

attribute + "2"; 

} 

} 

1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 IJ IJ 1 1 1 1 
// The interface for reading and writing // 
// from the Block SelectRAMs // 
/////////////////////////////////////////// 
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ATTRIBUTE INTERFACE 
{ 

<READ_MEM_ACCES S > 

{ 

int bitval; 

bitval = q->bitwidth() ; 

attribute + "statel : {" + 

component_name + "_WEA = 0; \n n + 
component_name + "__ENA = 1; \n" + 
component_name + "JDIA = 0; \n" + 
component_name + "_DIPA = 0; \n" + 
component_name + "_ADDRA = " + 
mem_address + "; \n" ; 

attribute + "goto state2 ;\n" ; 
attribute + "}"; 

attribute + "state2 : { 11 ; 
attribute + "goto state3 ;\n"; 
attribute + " }"; 

attribute + "state3 : {"; 

attribute + q->name() + + component_name 

"_D0A" + "; \n"; 
attribute + "goto NEXT STATE ;\n"; 
attribute + "}"; 

} 

< WRITE JYIEM_ACCESS> 
{ 

int bitval; 

bitval = q->bitwidth() ; 
attribute + "statel : { " + 

component_name + "_WEA = 1; \n" + 
component_name + "_ENA = 1; \n M + 
component_name + n _ADDRA = " + 
metn_address + "; \n"; 
attribute + "goto state2 ;\n n ; 
attribute + "}"; 

attribute + »state2 : { " ; 

attribute + component_name + "_DIA" + "=" + 

q->name() + "; \n" ; 
attribute + "goto NEXT STATE ;\n"; 
attribute + "}"; 

} 

} 

} 

//////////////////////////////////////////////////// //////////// { / / 
// Read/Write Port A for true dual port memory // 

////////////////////////////////////////////////// //////////////// 
RE S OURCEDE F RAM__PORT_A_S 9__S 9 { 
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/////////////////////////////////////////// 

// True Dual ported RAM // 

/////////////////////////////////////////// 

FUNCTIONALITY READ_MEM_ACCESS , WRITE_MEM_ACCESS 



/////////////////////////////////////////// 
// The number of FSM states to wait for // 
// before this same resource can be used // 
// for further computations. // 
/////////////////////////////////////////// 



ATTRIBUTE PIPE_DELAY 

{ 

attribute + "1"; 

} 

/////////////////////////////////////////// 
// The embedded multipliers are supposed // 
// to be used as combinatorial resources // 
/////////////////////////////////////////// 

ATTRIBUTE COMBINATIONAL 
{ 

<READ_MEM_ACCES S > 

{ 

attribute + "false"; 

} 

<WRITE_MEM_ACCESS> 
{ 

attribute + "false"; 

} 

} 

/////////////////////////////////////////// 
// This attribute returns true if the // 
// input and output data widths are // 
// 1 bit wide // 
/////////////////////////////////////////// 

ATTRIBUTE CAN_DO 
{ 

<READ_MEM_ACCES S > 

{ 

attribute + "true"; 

} 

<WRITE_MEM_ACCESS > 

{ 

attribute + "true"; 

} 
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} 



/////////////////////////////////////////// 

// The number of FSM states that the // 
// interface code spans. This is required// 
//so that the MIF Interface Parser // 
// assigns the FSM State numbers properly// 
/////////////////////////////////////////// 

ATTRIBUTE NUM_STATES 

{ 

< READ__MEM_ACC E S S > 
{ 

attribute + "3"; 

} 

<WRITE_MEM_ACCESS> 

{ 

attribute + "2"; 

} 

} 

i in ii 111 iiiiiiiiiiii 111 mi i ii iiiiiiij ii ii 

II The interface for reading and writing // 
// from the Block SelectRAMs // 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

ATTRIBUTE INTERFACE 
{ 

<READ_MEM_ACCESS > 
{ 

int bitval; 

bitval = q->bitwidth () ; 

attribute + "statel : { " + 
component_name + "_WEA == 0 
component_name + n _ENA = 1 
component_name + "_DIA = 0 
component_name + "_DIPA = 
component_name + "_ADDRA = 
mem_address + " ; \n n ; 

attribute + "goto state2 ;\n 
attribute + ,f } " ; 

attribute + "state2 : {"; 
attribute + "goto state3 ;\n 
attribute + "}"; 

attribute + "state3 : { " ; 

if (q->bitwidth() <= 8) 
{ 

attribute + q->name() 

component_name + 
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»_DOA" + "; \n"; 

} 

else 

{ 

bitval = bitval - 1; 

attribute + q->name() + "(" + bitval 

component_name + "_DOPA" + 11 ; \n 
attribute + q->name() + "(7:0) = " + 
component_name + "_DOA" + "; \n" 

attribute + "goto NEXT STATE ;\n"; 
attribute + " } " ; 

} 

<WRITE_MEM_ACCESS> 
{ 

int bitval; 

bitval = q->bitwidth() ; 
attribute + "statel : { 11 + 

component__name + "_WEA = 1; \n" + 
component_name + "_ENA = 1; \n" + 
component_name + "_ADDRA = " + 
mem__address + " ; \n"; 
attribute + "goto state2 ;\n"; 
attribute + " }"; 

attribute + "state2 : {"; 

if (q->bitwidth() <= 8) 
{ 

attribute + component_name + 11 _ DIPA 
attribute + component_jiame + "_DIA" 
q->name() + " ; \n" ; 

} 

else 

{ 

bitval = bitval - 1; 

attribute + coTnponent_name + "_DIPA 

q->name() + "(" + bitval + ") " 

bitval = bitval - 1; 

attribute + component_name + "JDIA" 

q->name() + "(" + bitval + 
" :0) " + " ;\n" ; 

attribute + "goto NEXTSTATE ;\n"; 
attribute + " } " ; 

} 
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} 

llllllllllllllllllllllllllllllllllllllllllllllllllllilllllllllllll 
II Read/Write Port A for true dual port memory // 

5 ////////////////////////////////////////////////////////////////// 
RESOURCEDEF RAM_PORT_A_S18_S18 { 

10 /////////////////////////////////////////// 

// True Dual ported RAM // 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 



15 



45 



50 



FUNCTIONALITY READ_MEM_AC CESS , WRITE_MEM_ACCESS ; 



1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
II The number of FSM states to wait for // 
// before this same resource can be used // 
20 // for further computations. // 

/////////////////////////////////////////// 



U ATTRIBUTE PIPE_DELAY 

O 25 { 

H attribute + "1"; 

u /////////////////////////////////////////// 

30 // The embedded multipliers are supposed // 

1 1 to be used as combinatorial resources // 
\ 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Fy ATTRIBUTE COMBINATIONAL 

wsJ? 35 { 

<RE AD_MEM_ACCES S > 

{ 

attribute + "false"; 

} 

40 <WRITE_MEM_ACCESS> 

{ 

attribute + "false"; 

} 

} 



/////////////////////////////////////////// 
// This attribute returns true if the // 
// input and output data widths are // 
// 1 bit wide // 
/////////////////////////////////////////// 

ATTRIBUTE CAN__DO 

{ 

<READ MEM ACCESS > 



79 



Rev. 2/6/02 



10 



{ 

attribute + "true"; 

} 

< WR ITE_MEM_ACCE S S > 
{ 

attribute + "true"; 

} 

} 



/////////////////////////////////////////// 

// The number of FSM states that the // 
// interface code spans. This is required// 
//so that the MIF Interface Parser // 
15 // assigns the FSM State numbers properly// 

/////////////////////////////////////////// 

ATTRIBUTE NUM_STATES 

{ 

20 <READ_MEM_ACCESS> 

{ 

attribute + "3" ; 

2 } 

^ <WRITE_MEM_ACCESS> 

a 25 { 

N attribute + "2"; 

ru } 
ru } 

m 30 /////////////////////////////////////////// 

// The interface for reading and writing // 
L // from the Block SelectRAMs // 

Srj /////////////////////////////////////////// 

O 35 ATTRIBUTE INTERFACE 

H { 

fl <READ MEM_ACCESS> 

fiy ( 

int bitval; 

40 bitval = q->bitwidth ( ) ; 

attribute + "statel : { " + 

component_name + "_WEA = 0; \n" + 
component_name + "_ENA = 1; \n" + 
component_name + "_DIA = 0; \n" + 
45 component_name + H _DIPA = 0/ \n M + 

component_name + U _ADDRA = " + 
mem_address + "; \n n ; 

attribute + "goto state2 ;\n"; 
50 attribute + "}"; 

attribute + "state2 : { 11 ; 
attribute + "goto state3 ;\n"; 
attribute + " } " ; 
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component_name + 



n :16 n + 



\n»; 
11 _ 11 _|_ 



\n"; 



attribute + "state3 : { " ; 
if (q->bitwidth() <= 16) 

{ 

attribute + q->name() + " = " + 
"_DOA" + "; \n"; 

} 

else 

{ 

bitval = bitval - 1; 

attribute + q->name() + 11 (" + bitval 



component_name + "JDOPA" + "; \n 
attribute + q->name() + "(15:0) = " 
component_name + "_DOA u + " ; \n" 

} 

attribute + "goto NEXT STATE ;\n"; 
attribute + " } " ; 

} 

<WRITEJVIEM_ACCESS> 

{ 

int bitval; 

bitval = q->bitwidth() ; 
attribute + "statel : {" + 

component__name + "_WEA = 1; \n" + 
component_name + "_ENA = 1; \n" + 
component_name + "_ADDRA = " + 
mem_address + "; \n"; 
attribute + "goto state2 ;\n"; 
attribute + "}"; 

attribute + "state2 : {"; 
if (q->bitwidth() <= 16) 

{ 

attribute + component_name + "JDIPA 
attribute + component_name + "_DIA" 
q->name() + "; \n" ; 

} 

else 

{ 

bitval = bitval - 1; 

attribute + component_name + "JDIPA 

q->name() + "(" + bitval + ")" 

bitval = bitval - 1; 

attribute + component_name + "_DIA" 

q->name() + " ( " + bitval + 
»:0) " + ";\n n ; 
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attribute + "goto NEXT STATE ; \n" ; 
attribute + " } " ; 

} 

} 

} 

/////////////////////////////////////////////////////////////////z 

// Read/Write Port A for true dual port memory // 
////////////////////////////////////////////////// ////////////7/// 

RE S OURCEDE F RAM_P0RT_A_S3 6_S3 6 { 

/////////////////////////////////////////// 
/ / True Dual ported RAM / / 

/////////////////////////////////////////// 
FUNCTIONALITY READ_MEM__ACCE S S , WRITE_MEM_ACCESS ; 

/////////////////////////////////////////// 
// The number of FSM states to wait for // 
// before this same resource can be used // 
// for further computations. // 

/////////////////////////////////////////// 

ATTRIBUTE PIPE_DELAY 

{ 

attribute + "1"; 

} 

/////////////////////////////////////////// 
// The embedded multipliers are supposed // 
// to be used as combinatorial resources // 
/////////////////////////////////////////// 

ATTRIBUTE COMBINATIONAL 

{ 

<READ_MEM_ACCESS > 
{ 

attribute + "false"; 

} 

<WRITE_MEM_ACCESS > 

{ 

attribute + "false"; 

} 

} 

inn in ii ii in in n a in iiiiiiii! i ii in in 

II This attribute returns true if the // 
// input and output data widths are // 
// 1 bit wide // 
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/////////////////////////////////////////// 



ATTRIBUTE CAN_DO 
{ 

5 <READ_MEM_ACCESS> 

{ 

attribute + "true"; 

} 

<WRITE_MEM_ACCESS> 
10 { 

attribute + "true"; 

} 



15 

/////////////////////////////////////////// 
// The number of FSM states that the // 
// interface code spans. This is required// 
// so that the MIF Interface Parser // 
20 // assigns the FSM State numbers properly// 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Li. 

lZ ATTRIBUTE NUMJSTATES 

O 25 <READ_MEM_ACCESS> 

{ 

§y attribute + "3"; 

ru } 

y, <WRITE_MEM_ACCESS> 
30 { 

attribute + "2"; 

\ 

O 35 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 

r,; J // The interface for reading and writing // 

O // from the Block SelectRAMs // 

ry /////////////////////////////////////////// 

40 ATTRIBUTE INTERFACE 

{ 

<READ_MEM_ACCESS > 

{ 

int bitval; 

45 bitval = q- >bitwidth () ; 

attribute + "statel : { " + 

component_name + "_WEA = 0; \n" + 
component_name + "_ENA = 1; \n" + 
component_name + "_DIA = 0; \n" + 
50 compoiient_name + "JDIPA = 0; \n" + 

component_name + "_ADDRA = " + 
mem^address + " ; \n" ; 

attribute + "goto state2 ;\n" ; 



5'y 
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attribute + " } " ; 

attribute + "state2 : { " ; 
attribute + "goto state3 ;\n"; 
attribute + "}" ; 

attribute + "state3 : { " ; 
if (q->bitwidth() <= 32) 

attribute + q->name() + + 

component name + 

~ "_DOA" + "; \n"; 

} 

else 

{ 

bitval = bitval - 1; 

attribute + q->name() + " ( " + bitval 

"•32" + 

component_name + "_DOPA" + "; \n 
attribute + q->name() + "(31:0) = " 
componentjiame + "_DOA" + "; \n" 

} 

attribute + "goto NEXT STATE ;\n"; 
attribute + "}"/ 

} 

< WRITE_MEM_ACCE S S > 

{ 

int bitval; 

bitval = q->bitwidth() ; 
attribute + "statel : {" + 

component_name + "_WEA = 1; \n" + 
component_name + "_ENA = 1; \n" + 
component_name + "_ADDRA = " + 
mem_address + "; \n" ; 
attribute + "goto state2 ;\n"; 
attribute + " } " ; 

attribute + "state2 : {"; 
if (q->bitwidth() <= 32) 

attribute + component_name + "_DIPA 

\n" ; 

attribute + component_name + "_DIA" 

II — M _j_ 

q->name() + "; \n"; 

} 

else 

{ 

bitval = bitval - 1; 

attribute + component_name + "_DIPA 

q->name() + "(" + bitval + ")" 

\n"; 
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5 



30 



35 



45 



1 — II _j_ 



10 } 

} 



15 



bitval = bitval - 1; 

attribute + component_name + "_DIA" + 

q->name() + "(" + bitval + 
,? :0) " + " ;\n"; 

attribute + "goto NEXTSTATE ;\n"; 
attribute + "}"; 

} 



lllllillllllllillllllllllllillllllllllllillllliillllilllllllllllll 
II Read/Write Port B for true dual port memory // 

///I/////////////////////////////////////////////"///////////"" 
20 RESOURCEDEF RAM_PORT_B_S 1_S 1 { 

lllllllllllllllllilllllillllllllllllllillll 
II True Dual ported RAM // 

25 /////////////////////////////////////////// 

FUNCTIONALITY READ _MEM_ACCESS , WRITE_MEM_ACCESS ; 



lllllllllllllllllllllllillllllllllllllillll 
II The number of FSM states to wait for // 
// before this same resource can be used // 
// for further computations. // 
/////////////////////////////////////////// 



ATTRIBUTE PIPE_DELAY 
{ 

attribute + "1"; 

40 } 



/////////////////////////////////////////// 
// The embedded multipliers are supposed // 
// to be used as combinatorial resources // 

/////////////////////////////////////////// 



ATTRIBUTE COMBINATIONAL 
{ 

<READ_MEM_ACCESS > 
50 { 

attribute + "false"; 

} 

<WRITE_MEM_ACCESS > 
{ 
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attribute + "false"; 

} 

} 

/////////////////////////////////////////// 

// This attribute returns true if the // 
// input and output data widths are // 
// 1 bit wide // 
1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 

ATTRIBUTE CAN_DO 
{ 

<READ_MEM_ACCESS > 
{ 

attribute + "true"; 

} 

<WRITE_MEM_ACCESS > 
{ 

attribute + "true"; 

} 

} 

/////////////////////////////////////////// 
// The number of FSM states that the // 
// interface code spans. This is required// 
//so that the MIF Interface Parser // 
// assigns the FSM State numbers properly// 
/////////////////////////////////////////// 

ATTRIBUTE NUM_STATES 

{ 

<READ_MEM_ACCESS > 
{ 

attribute + "3"; 

} 

<WRITE_MEM_ACCESS> 

{ 

attribute + "2"; 

} 

} 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 IJ IJ 1 1 1 1 
II The interface for reading and writing // 
// from the Block SelectRAMs // 
/////////////////////////////////////////// 

ATTRIBUTE INTERFACE 
{ 

< READ_MEM_AC CE S S > 

{ 

int bitval; 

bitval = q->bitwidth() ; 
attribute + "statel : { " + 



86 



10 



15 



Q 25 



au 

Hi 30 



U 35 

f i 

fU 

40 
45 
50 



component_name + 
component_name + 
component_name + 
component_name + 
componentjaame + "_ADDRB = " + 
mem address + "; \n" ; 



WEB = 0; \n" + 
ENB = 1; \n" + 
DIB = 0; \n" + 
DIPB = 0; \n" + 



attribute + "goto state2 ;\n"; 
attribute + " } " ; 

attribute + "state2 : { ,? ; 
attribute + "goto state3 ;\n" ; 
attribute + "}"; 

attribute + "state3 : {"; 

attribute + q->name() + " = " + component_name + 

"JDOB" + "; \n" ; 
attribute + "goto NEXT STATE ;\n"; 
attribute + "}"; 

20 } 



<WRITE_MEM_ACCESS> 

{ 

int bitval; 

bitval = q->bitwidth() ; 
attribute + "statel : {" + 

component_name + "_WEB = 1; \n" + 
component_name + "_ENB = 1; \n" + 
component_name + "_ADDRB = " + 
mem_address + "; \n"; 
attribute + "goto state2 ;\n"; 
attribute + "}" ; 



□ 

FU attribute + "state2 : {"; 



attribute + component_name + "_DIB" + 

q->name() + "; \n" ; 
attribute + "goto NEXT STATE ;\n"; 
attribute + " } " ; 

} 



/////////////I/////// I//// t///if /I/////// f //////////////////////// 
II Read/Write Port B for true dual port memory // 

f//ntntt//ftt/n////nfi///t/n////unuufun/uu/iuiiuw 

RESOURCEDEF RAM_PORT_B_S2_S2 { 

/////////////////////////////////////////// 
// True Dual ported RAM // 
/////////////////////////////////////////// 

FUNCTIONALITY READ_MEM_ACCESS , WRITE_MEM_ACCESS ; 
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/////////////////////////////////////////// 

// The number of FSM states to wait for // 
// before this same resource can be used // 
// for further computations. // 

/////////////////////////////////////////// 



ATTRIBUTE PIPE_DELAY 
{ 

attribute + "1"; 

} 

/////////////////////////////////////////// 
// The embedded multipliers are supposed // 
// to be used as combinatorial resources // 
/////////////////////////////////////////// 

ATTRIBUTE COMBINATIONAL 
{ 

< READ__MEM__ACCE S S > 
{ 

attribute + "false"; 

} 

<WRITE_MEM_ACCESS > 
{ 

attribute + "false"; 

} 

} 

1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
II This attribute returns true if the // 
// input and output data widths are // 
// 1 bit wide // 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

ATTRIBUTE CAN_DO 

{ 

< READ_MEM_ACCE S S > 
{ 

attribute + "true"; 

} 

<WRITE_MEM_ACCESS> 
{ 

attribute + "true"; 

} 



/////////////////////////////////////////// 

// The number of FSM states that the // 
// interface code spans. This is required// 
// so that the MIF Interface Parser // 
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// assigns the FSM State numbers properly// 
/////////////////////////////////////////// 



ATTRIBUTE NUM_STATES 
{ 

< RE AD_MEM_AC CESS > 

{ 

attribute + "3"; 

} 

<WRITE_MEM_ACCESS> 

{ 

attribute + "2"; 

} 

} 



/////////////////////////////////////////// 
// The interface for reading and writing // 
// from the Block SelectRAMs // 
/////////////////////////////////////////// 

ATTRIBUTE INTERFACE 

{ 

< READ_MEM__AC CE S S > 

{ 

int bitval; 

bitval = q->bitwidth () ; 

attribute + "statel : { " + 

component_name + "_WEB = 0; \n" + 
component_name + "_ENB = 1; \n" + 
component_name + "_ D IB = 0/ \n" + 
component_name + "_DIPB = 0; \n n + 
component_name + "_ADDRB = " + 
mem_address + "; \n" ; 

attribute + "goto state2 ;\n"; 
attribute + " }"; 

attribute + n state2 : {"; 
attribute + "goto state3 ;\n"; 
attribute + " } " ; 

attribute + "state3 : { " ; 

attribute + q->name() + + component_na 

"_DOB" + "; \n"; 
attribute + "goto NEXT STATE ;\n"; 
attribute + " } " ; 

} 

<WRITE_MEM_ACCESS> 

{ 

int bitval; 

bitval = q->bitwidth () ; 
attribute + "statel : { " + 
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component_name + "_WEB = 1; \n" + 
coniponerit_name + "_J3NB = 1; \n" + 
component_name + "_ADDRB = " + 
mem_address + "; \n"; 
5 attribute + "goto state2 ;\n n ; 

attribute + 11 } " ; 

attribute + "state2 : { " ; 
attribute + component _name + "_DIB" + " = ' 
10 q->name() + » ; \n" ; 

attribute + "goto NEXTSTATE ;\n" ; 
attribute + "}"; 

} 



15 } 



20 



////////////////////////////////////////////////////////////////// 
// Read/Write Port B for true dual port memory // 

////////////////////////////////////////////////////////////////// 
RE SOURCEDEF RAM_PORT_B_S4_S4 { 



£ /////////////////////////////////////////// 

H 25 // True Dual ported RAM // 

^ /////////////////////////////////////////// 

fU 

fIJ FUNCTIONALITY READ_MEM__ACCESS , WRITE_MEM_ACCESS ; 

m 30 

/////////////////////////////////////////// 

// The number of FSM states to wait for // 
pfj // before this same resource can be used // 

lif // for further computations. // 

Q 35 /////////////////////////////////////////// 

r|J ATTRIBUTE PIPE_DELAY 

{ 

40 attribute + "1"; 

} 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
II The embedded multipliers are supposed // 
45 / / to be used as combinatorial resources // 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 / 1 1 1 1 1 

ATTRIBUTE COMBINATIONAL 
{ 

50 <READ_MEM_ACCESS> 

{ 

attribute + "false"; 

} 

<WRITE MEM ACCESS > 
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{ 

attribute + "false"; 

} 

} 

I III II II I ! I ill II llllllllllllllilllillll mi 

II This attribute returns true if the // 
/ / input and output data widths are / / 
// 1 bit wide / / 

i inn nun man ii in a in ii inn inn ii 

ATTRIBUTE CAN_DO 

{ 

< READ_MEM_ACCE S S > 

{ 

attribute + "true"; 

} 

< WRITE_MEM_ACCES S > 
{ 

attribute + "true"; 

} 

} 

III I III III III III III III III I III III III III III 1 1 

II The number of FSM states that the // 
// interface code spans. This is required// 
//so that the MIF Interface Parser // 
// assigns the FSM State numbers properly// 

III III III III III III III III III III III HI HI HI I 

ATTRIBUTE NUM_STATES 
{ 

<READ_MEM_ACCESS > 

{ 

attribute + "3"; 

} 

<WRITE_MEM_ACCESS> 
{ 

attribute + "2"; 

} 

} 

m iiimm m iii iiimm m m limn m 

II The interface for reading and writing // 
// from the Block SelectRAMs II 

III III III III III I III III I III III I III I III I HI 1 1 

ATTRIBUTE INTERFACE 
{ 

<READ_MEM_ACCESS > 

{ 

int bitval; 

bitval = q->bitwidth() ; 
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attribute + "statel : { " + 

component_name + "__WEB = 0; \n" + 
component_naTne + "_ENB =1; \n" + 
componentjaame + "JDIB = 0; \n" + 
component_name + "_DIPB = 0; \n" + 
component_name + " — ADDRB = " + 
mem_address + "; \n" ; 

attribute + "goto state2 ;\n"; 
attribute + " } " ; 

attribute + "state2 : {"; 
attribute + "goto state3 ;\n H ; 
attribute + "}"; 

attribute + "state3 : {"; 

attribute + q->name() + " = " + component^name 

»_DOB" + "; \n"; 
attribute + "goto NEXT STATE ; \n" ; 
attribute + " } " ; 

} 

<WRITE_MEM_ACCE S S > 

{ 

int bitval; 

bitval = q->bitwidth() ; 
attribute + "statel : {" + 

component_name + "JflEB = 1; \n" + 
component_name + "_ENB = 1; \n" + 
component_name + "_ADDRB = " + 
mem_address + "; \n"; 
attribute + "goto state2 ;\n" ; 
attribute + " } " ; 

attribute + n state2 : {"; 

attribute + component_name + "_DIB" + "=" + 

q->name() + 11 ; \n" ; 
attribute + "goto NEXTSTATE ;\n"; 
attribute + "}"; 

} 

} 

} 

/////////////////////////////////////////////// ///////////////// / / / 
/ / Read/Write Port B for true dual port memory / / 

llllllllll II IlllllllllllllllllllllllllUllillll 1 111111111111111111 

RESOURCEDEF RAM_PORT_B_S 9_S 9 { 

IllllllllllllllllllillllllllllillllilHIIII 
II True Dual ported RAM // 

/////////////////////////////////////////// 
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FUNCTIONALITY READ_MEM__ACCES S , WRITE_MEM_ACCESS ; 



/////////////////////////////////////////// 
// The number of FSM states to wait for // 
// before this same resource can be used // 
// for further computations. // 
llllllllllllllllllllllllllllillilliillllll 



ATTRIBUTE PIPE_DELAY 

{ 

attribute + "1"; 

} 

iiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiii 

II The embedded multipliers are supposed // 
// to be used as combinatorial resources // 

i inn iiiiiiii ii iiiiiiiiiiiiiiiiniiiiii in 

ATTRIBUTE COMBINATIONAL 
{ 

<READ_MEM_ACCES S > 

{ 

attribute + "false"; 

} 

<WRITE_MEM_ACCESS > 

{ 

attribute + "false"; 

} 

} 

ii nun 111 ii iiiiiiiiiiiiiiii ii ii inn in a 

II This attribute returns true if the // 
// input and output data widths are // 
// 1 bit wide / / 

/////////////////////////////////////////// 

ATTRIBUTE CAN_DO 
{ 

<READ__MEM_ACCE S S > 

{ 

attribute + "true"; 

} 

<WRITE_MEM_ACCESS> 
{ 

attribute + "true"; 

} 



ATTRIBUTE NUM STATES 
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10 } 



m 30 



<READ _MEM_ACCESS > 

{ 

attribute + "3" ; 

} 

< WR I TE _MEM_AC CE S S > 

{ 

attribute + "2"; 

} 



/////////////////////////////////////////// 
// The interface for reading and writing // 
// from the Block SelectRAMs // 
15 /////////////////////////////////////////// 

ATTRIBUTE INTERFACE 
{ 

< RE AD_MEM__ACCE S S > 
20 { 

int bitval; 

K bitval = q->bitwidth () ; 

m attribute + "statel : {" + 

:J component_name + "_WEB = 0; \n" + 

25 component_name + "_ENB = 1; \n" + 

^ component_name + "_JDIB = 0; \n" + 

U component__name + "JDIPB = 0; \n" + 

Sj component_name + "_ADDRB = " + 

mem address + " ; \n"; 



attribute + "goto state2 ;\n"; 
attribute + " } " ; 



attribute + T, state2 : {"; 
Is-J 35 attribute + "goto state3 ;\n"; 

s 4 attribute + " } " ; 



attribute + "state3 : { " ; 

40 if (q->bitwidth() <= 8) 

{ 



component__name + 

45 } 

else 



attribute + q->name() + "=" + 
» DOB" + "; \n"; 



50 » : 8 » + 



{ 

bitval = bitval - 1; 

attribute + q->name() + " ( " + bitval + 

component_name + "_DOPB" + " / \n"; 
attribute + q->name() + "(7:0) = " + 
component_name + "_DOB" + "; \n M ; 

} 
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\n" ; 

If _ II 



+ 

\n"; 



attribute + "goto NEXT STATE ;\n" ; 
attribute + "}"; 

} 

<WRITE_MEM_ACCESS> 
{ 

int bitval; 

bitval = q->bitwidth () ; 
attribute + "statel : { " + 

component_name + "_WEB = 1; \n" + 
component_name + "_JENB = 1; \n" + 
component_name + "_ADDRB = " + 
mem__address + "; \n"; 
attribute + "goto state2 ;\n" ; 
attribute + "}"; 

attribute + "state2 : {"; 

if (q->bitwidth() <= 8) 
{ 

attribute + component_name + n _DIPB 
attribute + component_name + "__DIB" 
q->name() + " ; \n" ; 

} 

else 

{ 

bitval = bitval - 1; 

attribute + component_name + "_DIPB 

q->name() + "(" + bitval + ")" 

bitval = bitval - 1; 

attribute + component_name + "_DIB" 

q->name() + "(" + bitval + 
" :0) " + ";\n"; 

} 

attribute + "goto NEXTSTATE ;\n" ; 
attribute + "}"; 

} 



} 

////////////////////////////////////////////////////////////////// 
// Read/Write Port B for true dual port memory // 

////////////////////////////////////////////////////////////////// 

RESOURCEDEF RAM_PORT_B_S18_S18 { 



II 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 / 1 1 1 1 1 1 1 II 1 1 1 1 1 1 
II True Dual ported RAM // 
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/////////////////////////////////////////// 

FUNCTIONALITY READ_MEM_ACCESS , WRITE_MEM_ACCESS ; 

/////////////////////////////////////////// 
// The number of FSM states to wait for // 
// before this same resource can be used // 
// for further computations. 

1 1 1 1 1 1 1 1 1 1 1 ii 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 



ATTRIBUTE PIPE_DELAY 

{ 

attribute + "1"; 

} 

/////////////////////////////////////////// 
// The embedded multipliers are supposed // 
// to be used as combinatorial resources // 
/////////////////////////////////////////// 

ATTRIBUTE COMBINATIONAL 
{ 

<READ_MEM_ACCES S > 
{ 

attribute + "false"; 

} 

<WRITE_MEM_ACCESS > 

{ 

attribute + "false"; 

} 

} 

/////////////////////////////////////////// 
// This attribute returns true if the // 
// input and output data widths are // 
111 bit wide // 
/////////////////////////////////////////// 

ATTRIBUTE CAN_DO 
{ 

<READ_MEM_ACCESS > 

{ 

attribute + "true"; 

} 

<WRITE_MEM_ACCESS> 

{ 

attribute + "true"; 

} 



ATTRIBUTE NUM STATES 
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15 



30 



<READ_MEM_ACCESS > 

{ 

attribute + "3"; 

} 

<WRITE_MEM_ACCESS > 
{ 

attribute + "2"; 

} 



mi minim ii iii n in ii in ii mi mi mi 

II The interface for reading and writing // 
// from the Block SelectRAMs // 

i ii iii ii nun inn am iiiiinii mm mi 



ATTRIBUTE INTERFACE 

{ 

<READ_MEM_ACCESS > 
20 { 

int bitval; 

bitval = q->bitwidth() ; 
attribute + "statel : {" + 

component_name + "_WEB = 0; \n" + 
25 component_name + "_ENB = 1; \n" + 

component_name + "_DIB = 0; \n" + 
component_name + "_DIPB = 0; \n" + 
component_name + "_ADDRB = " + 
mem_address + " ; \n"; 



attribute + "goto state2 ;\n"; 
attribute + "}"; 



attribute + "state2 : {"; 
35 attribute + "goto state3 ;\n"; 

attribute + " } "; 

attribute + "state3 : { " ; 
if (q->bitwidth() <= 16) 
40 { 



component_name + 

} 

45 else 



attribute + q->name() + 11 = " + 
»JX)B" + "; \n" ; 



{ 

bitval = bitval - 1; 

attribute + q->name() + "(" + bitval + 

" :16" + 

50 component_name + "_D0PB" + "; \n" ; 

attribute + q->name() + "(15:0) = " + 
component_name + "_DOB" + "; \n" ; 

attribute + "goto NEXTSTATE ;\n"; 
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attribute + "}"; 

} 

< WRI TE_MEM_AC CE S S > 
5 { 

int bitval; 

bitval = q->b it width () ; 
attribute + "statel : {" + 

component_name + "_WEB = 1; \n I! + 
10 component_name + "_ENB = 1; \n" + 

component_name + "_ADDRB = " + 
mem_address + "; \n"; 
attribute + "goto state2 ;\n"; 
attribute + " } " ; 



15 



20 \n»; 



attribute + "state2 : { " ; 
if (q->bitwidth() <= 16) 
{ 

attribute + component_name + "_DIPB = 0; 
attribute + component_name + "JDIB" + 

n _ ii _j_ 

q->name() + 11 ; \n n ; 

} 

25 else 

{ 

bitval = bitval - 1; 

attribute + component_name + "_DIPB = " 

+ 

30 q->name() + "(" + bitval + ") " + " ; 

\n"; 

bitval = bitval - 1; 

attribute + component _name + "JDIB" + 

ii _ ii _}_ 

35 q->name() + 11 (" + bitval + 

" :0) " + ";\n"; 

} 

attribute + "goto NEXT STATE ;\n"; 
attribute + "}"; 

40 } 

} 

} 

////////////////////////////////////////////////////////////////// 
45 // Read/Write Port B for true dual port memory // 

////////////////////////////////////////////////////////////////// 



50 



RE S OURCEDE F RAM_PORT_B_S3 6_S3 6 { 



/////////////////////////////////////////// 
// True Dual ported RAM // 
/////////////////////////////////////////// 
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FUNCTIONALITY READ_MEM_ACCESS , WRITE_MEM_ACCESS 



/////////////////////////////////////////// 
// The number of FSM states to wait for // 
// before this same resource can be used // 
// for further computations. // 

/////////////////////////////////////////// 



ATTRIBUTE PIPE_DELAY 

{ 

attribute + "1"; 

} 

/////////////////////////////////////////// 
// The embedded multipliers are supposed // 
// to be used as combinatorial resources // 
/////////////////////////////////////////// 

ATTRIBUTE COMBINATIONAL 
{ 

< READ_MEM_ACCESS > 

{ 

attribute + "false"; 

} 

<WRITE_MEM_ACCESS> 
{ 

attribute + "false"; 

} 

} 

/////////////////////////////////////////// 

// This attribute returns true if the // 
// input and output data widths are // 
// 1 bit wide // 
/////////////////////////////////////////// 

ATTRIBUTE CANJDO 
{ 

<READ_MEM_ACCESS> 

{ 

attribute + "true"; 

} 

<WRITE_MEM_ACCESS > 

{ 

attribute + "true"; 

} 



1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

II The number of FSM states that the // 
// interface code spans. This is required// 



99 



U 35 



// so that the MIF Interface Parser // 
// assigns the FSM State numbers properly// 
/////////////////////////////////////////// 

5 ATTRIBUTE NUM_STATES 

{ 

<READ_MEM_ACCESS > 

{ 

attribute + "3"; 

10 } 

<WRITE_MEM_ACCESS > 

{ 

attribute + "2"; 

} 

15 } 

/////////////////////////////////////////// 
// The interface for reading and writing // 
// from the Block SelectRAMs // 
20 /////////////////////////////////////////// 

ATTRIBUTE INTERFACE 
{ 

< RE AD_MEM_ACCE S S > 
25 { 

int bitval; 

bitval = q->bitwidth() ; 
attribute + "statel : { " + 

component__name + "_WEB = 0; \n" + 
30 component_name + "_ENB = 1; \n" + 

component_name + "__DIB = 0; \n" + 
component _jiame + "_DIPB - 0; \n" + 
component_name + "_ADDRB = " + 
mem address + "; \n"; 



attribute + "goto state2 ;\n" ; 
attribute + "}"; 



attribute + "state2 : {"; 
40 attribute + "goto state3 ;\n"; 

attribute + "}"; 

attribute + "state3 : {»; 
if (q->bitwidth() <= 32) 
45 { 



component_name + 

} 

50 else 



attribute + q->name() + " = " + 
" DOB" + »; \n"; 



{ 

bitval = bitval - 1; 

attribute + q->name() + "(" + bitval + 



:32" + 
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component_name + "_DOPB" + "; \n"; 
attribute + q->name() + "(31:0) = " + 
component_name + "_DOB" + " ; \n"; 

} 

5 attribute + "goto NEXTSTATE ;\n"; 

attribute + "}"; 

} 

<WRITE_MEM_ACCESS> 
10 { 

int bitval; 

bitval = q->bitwidth {) ; 
attribute + "statel : { " + 

component_name + "__WEB = 1; \n" + 
15 component__name + 11 _ENB = 1; \n" + 

component_name + "_ADDRB = " + 
mem_address + "; \n n ; 
attribute + "goto state2 ;\n"; 
attribute + "}"; 



20 



J 25 \n" ; 



attribute + "state2 : {"; 
if (q->bitwidth() <= 32) 
{ 

attribute + component_name + "_DIPB = 0; 
attribute + component^name + "_DIB" + 
q->name() + 11 / \n n ; 

} 

30 else 

{ 

bitval = bitval - 1; 

attribute + component_name + "_DIPB = ,r 

+ 

35 q->name() + "(" + bitval + " ) » + "; 

\n»; 

bitval = bitval - 1; 

attribute + component_name + "JDIB" + 

it _ n _^ 

40 q->name() + " (" + bitval + 

":0) " + ";\n"; 

} 

attribute + "goto NEXTSTATE ; \n" ; 
attribute + "}»; 

45 } 



/////////////////////////////////////////////////////////// 
// A XC2V250 Block SelectRAM which is configured to work // 
// at MODE S1J31 with aspect ratio of both ports as // 
// A: 16,384 x 1 bit and B: 16,384 X 1 bit // 
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/////////////////////////////////////////////////////////// 



RESOURCEDEF RAM_M0DE_S1_S1 { 

5 //////////////////////////////// 
// This is connected to Ports // 
// which has read/write func // 
//////////////////////////////// 

10 FUNCTIONALITY STORAGE ; 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
II A Dual Port RAM // 
///////////////////////////// 



15 



30 



TAGS DUALPORT; 



///////////////////////////////////////// 
// The number of addressable locations // 

20 ///////////////////////////////////////// 
ATTRIBUTE MAX_LO CAT IONS 

H, { 

?== attribute + 16384; 

n 25 } 

jjj 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

> y // The width of each addressable locations // 

w ///////////////////////////////////////////// 

ATTRIBUTE MAX_WIDTH 
{ 

attribute + 1 ; 

} 



35 

/////////////////////////////////////////// 
// The code to instantiate the RAM // 
// in mode S1_S1 // 

U /////////////////////////////////////////// 

40 

ATTRIBUTE INSTANTIATION 
{ 

////////////////////////////////////////////// 
// component_name is the specific RAM that // 
45 // needs to be accessed // 

////////////////////////////////////////////// 



1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
50 // These signals have to be declared so that// 

// the compiler has them in the Symbol Table// 
// before it parses in the MIF interface // 
// code from the ports. // 
////////////////////////////////////////////// 
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35 



attribute + 

"input unsigned fixed [14,0] " + component_name + 



11 __ADDRA ;\n" + 

5 

"_DIA; \n" + 
"_DOA;\n"+ 
10 "_WEA;\n"+ 
" ENA; \n" ; 



"input unsigned fixed [1,0] " + component_name + 
"output unsigned fixed [1,0] " + component_name + 
"input unsigned fixed [1,0] 11 + component__name + 
"input unsigned fixed [1,0] " + component_name + 



15 attribute + 

"input unsigned fixed [14,0] " + component_name + 



"_ADDRB;\ri" + 



"input unsigned fixed [1,0] " + component_name + 



"_DIB;\n"+ 

20 ~~ "output unsigned fixed [1,0] " + component_name + 



"_D0B;\n"+ 
"_WEB;\n"+ 
25 " ENB ; \ n" ; 



"input unsigned fixed [1,0] " + component_name + 
"input unsigned fixed [1,0] " + component_name + 



attribute + 

"instantiate RAMB16_S1_S1 : " + component_name + 
n (n + "DIA = " + component_jiame + "_DIA, " + 

30 "ADDRA = " + component_name + "_ADDRA, " + 

"DOA = " + coraponent_name + " JDOA, " + 
"ENA = " + component_name + "_ENA, " + 
"WEA = " + component_name + "_WEA, 11 + 
"CLKA = " + clock_name + 11 , " + 
"SSRA = " + reset_name + " , " + 
"DIB = " + component_name + "_DIB, " + 
"ADDRB = 11 + component_name + "__ADDRB, " + 
"DOB = " + component_name + "_DOB, " + 
"ENB = " + component_name + "_ENB, " + 
40 "WEB = " + component_name + "_WEB, " + 

"CLKB = " + clock_name + " , " + 
"SSRB = " + reset_name + 

•1 \ .n. 

45 } 



so illinium iii ii iii iii 1 1 ii iii ii mm mi in urn a in ii ii 

II A XC2V250 Block SelectRAM which is configured to work // 
//at MODE S2_S2 with aspect ratio of both ports as // 
// A: 8192 x 2 bit and B : 8192 X 2 bit // 

mi ii ii i ii imi inn ii 111 imiimi iiiii urn inn urn in 
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10 



RESOURCEDEF RAM_MODE_S2_S2 { 

//////////////////////////////// 
// This is connected to Ports // 
// which has read/write func // 

//////////////////////////////// 

FUNCTIONALITY STORAGE; 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
U A Dual Port RAM // 

///////////////////////////// 

15 TAGS DUAL PORT; 

///////////////////////////////////////// 
// The number of addressable locations // 

///////////////////////////////////////// 

20 

ATTRIBUTE MAX_LOCATIONS 
{ 

attribute + 8192; 

} 

M ///////////////////////////////////////////// 

fit // The width of each addressable locations // 

ru ///////////////////////////////////////////// 

ni 30 ATTRIBUTE MAX WIDTH 

{ 

attribute + 2; 

5 } 

C3 35 /////////////////////////////////////////// 
\| // The code to instantiate the RAM // 

?3 // in mode S2_S2 // 

/////////////////////////////////////////// 



5 



25 



40 ATTRIBUTE INSTANTIATION 

{ 

////////////////////////////////////////////// 
// component_name is the specific RAM that // 
// needs to be accessed // 
45 ////////////////////////////////////////////// 



1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
II These signals have to be declared so that// 
50 // the compiler has them in the Symbol Table// 

// before it parses in the MIF interface // 
// code from the ports. // 
////////////////////////////////////////////// 
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attribute + 

"input unsigned fixed [13,0] " + component_name + 



"_ADDRA;\n"+ 
"_DIA;\n" + 
" DOA;\n"+ 



"input unsigned fixed [2,0] " + coinponent_name + 
"output unsigned fixed [2,0] " + component_name + 
"input unsigned fixed [1,0] " + component_name + 

"_WEA;\n"+ 

10 "input unsigned fixed [1,0] " + component__name + 



"_ENA;\n" ; 



attribute + 

"input unsigned fixed [13,0] " + component_name + 



15 "_ADDRB ; \n"+ 
" DIB;\n"+ 



"input unsigned fixed [2,0] " + componentjaame + 
"output unsigned fixed [2,0] " + component_name + 

"JD0B;\n"+ 

20 "input unsigned fixed [1,0] " + component_name + 



"_WEB;\n n + 
"_ENB;\n" ; 



"input unsigned fixed [1,0] " + component_name + 



O 25 attribute + 

%J "instantiate RAMB16__S2_S2 : " + component^name + 

fy "(" + "DIA = " + component_name + "JDIA, " + 

«y "ADDRA = " + component_name + "__ADDRA, " + 

12 "DOA = " + component_naTine + "_DOA, " + 

IT 5 30 "ENA = 11 + component_name + "_ENA, " + 

Iy "WEA = " + component_name + ,f _WEA, " + 

J_ "CLKA = " + clock_name + " , " + 

Q "SSRA = " + reset_name + " , " + 

fy "DIB = " + component_name + "_piB, " + 

Q 35 "ADDRB = " + component_name + "_ADDRB, " + 

; \.J "DOB = " + component_name + "_DOB," + 

"ENB « " + component_name + "_ENB, " + 
"WEB = " + component_name + "_WEB, " + 
"CLKB = " + clock_name + " , " + 

40 "SSRB = " + reset_name + 

fi \ . ?i » 



45 



/////////////////////////////////////////////////////////// 
// A XC2V250 Block SelectRAM which is configured to work // 
50 //at MODE S4_S4 with aspect ratio of both ports as // 
// A: 4096 X 4 bit and B: 4096 X 4 bit // 
/////////////////////////////////////////////////////////// 



RESOURCEDEF RAM_MODE_S 4_JS 4 { 
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//////////////////////////////// 

// This is connected to Ports // 
// which has read/write func // 

//////////////////////////////// 

FUNCTIONALITY STORAGE; 

///////////////////////////// 
// A Dual Port RAM // 

///////////////////////////// 
TAGS DUAL PORT ; 

///////////////////////////////////////// 
// The number of addressable locations // 

///////////////////////////////////////// 

ATTRIBUTE MAX_LOCATIONS 
{ 

attribute + 4096; 

} 

///////////////////////////////////////////// 

// The width of each addressable locations // 
///////////////////////////////////////////// 

ATTRIBUTE MAX_WIDTH 

{ 

attribute + 4; 

} 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

II The code to instantiate the RAM // 
//in mode S4_S4 // 
/////////////////////////////////////////// 

ATTRIBUTE INSTANTIATION 
{ 

////////////////////////////////////////////// 
// component_name is the specific RAM that // 
// needs to be accessed // 
////////////////////////////////////////////// 



////////////////////////////////////////////// 
// These signals have to be declared so that// 
// the compiler has them in the Symbol Table// 
// before it parses in the MIF interface // 
// code from the ports. // 
////////////////////////////////////////////// 

attribute + 
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"input unsigned fixed [12,0] " + component_name + 

"_ADDRA; \n" + 

"input unsigned fixed [4,0] " + component_name + 

"__DIA;\n" + 

5 "output unsigned fixed [4,0] " + component__name + 

"_DOA;\n"+ 

"input unsigned fixed [1,0] " + component_name + 

"_WEA;\n"+ 

"input unsigned fixed [1,0] " + component_name + 

10 "_ENA;\n"; 

attribute + 

"input unsigned fixed [12,0] " + component_name + 

"_ADDRB;\n"+ 

15 "input unsigned fixed [4,0] " + component_name + 

"_DIB;\n"-f 

"output unsigned fixed [4,0] " + component_name + 

"JX)B;\n" + 

"input unsigned fixed [1,0] " + component_name + 

20 "_WEB;\n"+ 

"input unsigned fixed [1,0] " + component_name + 

"_ENB;\n" ; 



50 



attribute + 

□ 25 "instantiate RAMB16__S4_S4 : " + cotnponent__naTne + 

^4 "(" + "DIA = " + component_name + "_DIA, " + 

"ADDRA = " + component_name + "_ADDRA, " + 
"DOA = " + component_name + "_DOA, " + 
12 "ENA = " + component _name + "_ENA, " + 

30 "WE A = " + component_name + "_WEA, " + 

*~ "CLKA = " + clock_name + " , " + 

2 ;_ "SSRA = " + reset_name + " , " + 

Q "DIB = " + component_name + "_DIB," + 

fU "ADDRB = " + component_name + "_ADDRB, " + 

Q 35 "DOB = " + component_name + "_DOB, " + 

\j "ENB = " + component_name + "_ENB, " + 

H "WEB = " + component_name + "_WEB, " + 

|H "CLKB = " + clock_name + " , " + 

"SSRB = " + reset_name + 

40 " ) ; " ; 

} 



45 /////////////////////////////////////////////////////////// 
// A XC2V250 Block SelectRAM which is configured to work // 
// at MODE S9_S9 with aspect ratio of both ports as // 
// A: 2048 x 9 bit and B: 2048 X 9 bit // 
/////////////////////////////////////////////////////////// 



RESOURCEDEF RAM_MODE_S9_S9 { 

//////////////////////////////// 
// This is connected to Ports // 
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// which has read/write func // 

//////////////////////////////// 



15 



20 



FUNCTIONALITY STORAGE; 

///////////////////////////// 
// A Dual Port RAM // 

///////////////////////////// 



10 TAGS DUALPORT; 

///////////////////////////////////////// 
// The number of addressable locations // 

///////////////////////////////////////// 

ATTRIBUTE MAX_LOCATIONS 
{ 

attribute + 2048; 

} 

///////////////////////////////////////////// 

// The width of each addressable locations // 

rf ///////////////////////////////////////////// 

fi 25 ATTRIBUTE MAX_WIDTH 

Sj { 

res' attribute + 9; 

m } 

S 30 /////////////////////////////////////////// 

!W // The code to instantiate the RAM // 

s // in mode S9_S9 // 

a /////////////////////////////////////////// 

35 ATTRIBUTE INSTANTIATION 

3 { 

^ ////////////////////////////////////////////// 

// component_name is the specific RAM that // 
^ y // needs to be accessed // 

40 ////////////////////////////////////////////// 

////////////////////////////////////////////// 
// These signals have to be declared so that// 
45 // the compiler has them in the Symbol Table// 

// before it parses in the MIF interface // 
// code from the ports. // 
////////////////////////////////////////////// 

50 attribute + 

"input unsigned fixed [11,0] " + component _name + 

"_ADDRA;\n"+ 

"input unsigned fixed [8,0] " + component_name + 

" DIA;\n"+ 
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_DIPA;\n"+ 
_DOA;\n"+ 
_DOPA;\n"+ 
_WEA;\n"+ 
ENA ; \ n " ; 



"input unsigned fixed [1,0] 11 + componentjname - 
"output unsigned fixed [8,0] " + component_name 
"output unsigned fixed [1,0] " + component_name 
"input unsigned fixed [1,0] " + component_name • 
"input unsigned fixed [1,0] " + componentjname • 



attribute + 

"input unsigned fixed [11,0] " + component_name 



_ADDRB;\n"+ 

_DIB;\n"+ 

_DIPB;\n"+ 

'_D0B;\n"+ 

■_D0PB;\n" + 

r _WEB;\n"+ 

» ENB;\n" ; 



"input unsigned fixed [8,0] 11 + component_name 
"input unsigned fixed [1,0] " + component_name 
"output unsigned fixed [8,0] " + component_name 
"output unsigned fixed [1,0] " + component_name 
"input unsigned fixed [1,0] " + componentjname 
"input unsigned fixed [1,0] " + component_name 



attribute + 

"instantiate RAMB16_S9_S9 : " + component_name + 
"(n + "DIA = " + componentjname + "_E)IA, " + 

"DIPA = " + component_name + "_DIPA, " 
"ADDRA = " + component_name + "_ADDRA, 11 
"DOA = " + component_name + "_DOA, " + 
"DOPA = " + component_name + "_D0PA, " + 
"ENA = " + componentjname + "_ENA, " + 
"WE A = " + component_name + "_WEA, " + 
" CLKA = " + clock_name + " , " + 
"SSRA = " + reset__name + " , " + 
"DIB = " + component_name + "_DIB, " + 
"DIPB = 11 + component_name + "_DIPB, " 
"ADDRB = " + component_name + "_ADDRB, " 
"DOB = " + component__name + "_DOB," + 
"DOPB a " + component_name + "_DOPB," + 
"ENB = " + component__name + "_ENB, " + 
"WEB = " + component__name + "_WEB, " + 
"CLKB = " + clock_name + " , " + 
"SSRB = " + reset name + 
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/////////////////////////////////////////////////////////// 

// A XC2V250 Block SelectRAM which is configured to work // 
//at MODE S18_S18 with aspect ratio of both ports as // 
// A: 1024 x 18 bit and B: 1024 X 18 bit // 
5 /////////////////////////////////////////////////////////// 

RESOURCEDEF RAM_MODE_S18_S18 { 

//////////////////////////////// 
10 // This is connected to Ports // 

// which has read/write func // 
//////////////////////////////// 

FUNCTIONALITY STORAGE; 

15 

///////////////////////////// 
//A Dual Port RAM // 

///////////////////////////// 
20 TAGS DUAL PORT; 

///////////////////////////////////////// 
// The number of addressable locations // 

///////////////////////////////////////// 

25 

ATTRIBUTE MAX_LO CAT IONS 
{ 

attribute + 1024; 

} 

30 

! Ill 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
II The width of each addressable locations // 

///////////////////////////////////////////// 

35 ATTRIBUTE MAX_WIDTH 

{ 

attribute + 18; 

} 

40 /////////////////////////////////////////// 
// The code to instantiate the RAM // 
// in mode S18_S18 // 
/////////////////////////////////////////// 

45 ATTRIBUTE INSTANTIATION 

{ 

////////////////////////////////////////////// 
// component_name is the specific RAM that // 
// needs to be accessed // 
50 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 



1 1 1 1 1 1 1 1 1 1 1 1 1 ( 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
II These signals have to be declared so that// 
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10 



15 



20 



r 5 ^ 

V. 5 
r3 S 



30 



35 



// the compiler has them in the Symbol Table// 
// before it parses in the MIF interface // 
// code from the ports. // 

////////////////////////////////////////////// 



attribute + 
__ADDRA; \n" + 
_DIA;\n"+ 
_DIPA;\n" + 
JDOA;\n" + 
JDOPA;\n" + 
_WEA;\n" + 
_ENA;\n"; 



"input unsigned fixed [10,0] " + component_name + 
"input unsigned fixed [16,0] " + component_name + 
"input unsigned fixed [2,0] " + component_name + 
"output unsigned fixed [16,0] " + component_name + 
"output unsigned fixed [2,0] " + component__name + 
"input unsigned fixed [1,0] " + componentjiame + 
"input unsigned fixed [1,0] " + component_name + 



_ADDRB ; \n"+ 

_DIB;\n" + 

_DIPB;\n"+ 

JX)B;\n" + 

_DOPB;\n H + 

_WEB;\n"+ 

_ENB;\n"; 



attribute + 

"input unsigned fixed [10,0] " + component_name + 



"input unsigned fixed [16,0] " + component_name + 
"input unsigned fixed [2,0] " + component_name + 
"output unsigned fixed [16,0] " + component_name + 
"output unsigned fixed [2,0] " + component_name + 
"input unsigned fixed [1,0] " + component_name + 
"input unsigned fixed [1,0] " + component_name + 



ru 



40 



45 



50 



attribute + 

"instantiate RAMB16_S18_S18 : " + component_name + 



"DIA = " + component_name + 11 DIA, " + 

"DIPA = " + component_name + "_DIPA, " + 
"ADDRA = 11 + component_name + "_ADDRA, " + 
"DOA = " + component_name + "_DOA, " + 
"DOPA = " + component_name + "_DOPA, " + 
" ENA = " + component_name + "_ENA, " + 
"WEA = " + component_name + "_WEA, " + 
"CLKA = " + clock_jiame + " , " + 
"SSRA = " + reset_name + " , " + 
"DIB = " + component_name + "_DIB, 11 + 
"DIPB = " + component_name + "_DIPB, " + 
"ADDRB = " + component_name + "_ADDRB," + 
"DOB = " + component_name + "_DOB, " + 
"DOPB = " + component_name + "_DOPB, " + 
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"ENB = " + component_name + "_ENB, " + 
"WEB = " + component_name + "_WEB, " + 
"CLKB = " + clock_name + « , " + 
"SSRB = ,f + reset_name + 



10 

/////////////////////////////////////////////////////////// 

//A XC2V250 Block SelectRAM which is configured to work // 
// at MODE S36_S36 with aspect ratio of both ports as // 
15 // A: 512 x 36 bit and B: 512 X 36 bit // 

/////////////////////////////////////////////////////////// 

RESOURCEDEF RAM_MODE_S36_S3 6 { 

20 //////////////////////////////// 
// This is connected to Ports // 
// which has read/write func // 

//////////////////////////////// 



Q 25 FUNCTIONALITY STORAGE; 

SI 

ru 



30 



45 



50 



///////////////////////////// 
// A Dual Port RAM // 

///////////////////////////// 



TAGS DUAL PORT ; 



///////////////////////////////////////// 
// The number of addressable locations // 

35 ///////////////////////////////////////// 

ATTRIBUTE MAX_L0CATI0NS 

ftl attribute + 512; 

40 } 

///////////////////////////////////////////// 
// The width of each addressable locations // 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

ATTRIBUTE MAX_WIDTH 

{ 

attribute + 36; 

} 

1 1 1 1 1 1 1 1 m 1 1 1 1 1 1 1 1 1 1 1 1 1 / 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 / 1 

II The code to instantiate the RAM / / 

//in mode S36_S3 6 // 
/////////////////////////////////////////// 
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ATTRIBUTE INSTANTIATION 

{ ////////////////////////////////////////////// 
// component_name is the specific RAM that // 
// needs to be accessed // 
////////////////////////////////////////////// 



////////////////////////////////////////////// 
// These signals have to be declared so that// 
// the compiler has them in the Symbol Table// 
// before it parses in the MIF interface // 
// code from the ports. // 

i in n iiiiiiiiiiiiiiii iiiiiii niiiiiiiiii in a 

attribute + 

"input unsigned fixed [9,0] " + component_name + 

"_ADDRA; \n"+ 

"input unsigned fixed [32,0] " + component_name - 

"_DIA;\n" + 

"input unsigned fixed [4,0] " + component_name + 

"_DIPA;\n" + 

"output unsigned fixed [32,0] " + component_name 

"_D0A;\n"+ 

"output unsigned fixed [4,0] " + component_name - 

"_DOPA;\n"+ 

"input unsigned fixed [1,0] 11 + component_name + 

»_WEA;\n"+ 

"input unsigned fixed [1,0] " + component_name + 

"_ENA;\n" ; 

attribute + 

"input unsigned fixed [9,0] " + component_name + 

"_ADDRB;\n"+ 

"input unsigned fixed [32,0] " + component_name 

"_DIB;\n"+ 

"input unsigned fixed [4,0] " + component_name + 

"_DIPB;\n"+ 

"output unsigned fixed [32,0] " + component_name 

»_DOB;\n"+ 

"output unsigned fixed [4,0] " + component_name 

"_DOPB;\n"+ 

"input unsigned fixed [1,0] " + component_name + 

"_WEB;\n"+ 

"input unsigned fixed [1,0] " + component_name + 

"_ENB;\n"; 

attribute + 

"instantiate RAMB16_S3 6_S3 6 : " + component_name + 
h(h + "DIA = " + component_name + "_DIA, " + 

"DIPA = " + component_name + "JDIPA, " 
"ADDRA = " + component_name + "_ADDRA, " 
"DOA = 11 + component_name + "_DOA, " + 

113 

Rev. 2/6/02 



"DOPA = " + component_name + "_DOPA, 11 + 
"ENA = " + component_name + "JENA, " + 

"WEA = " + component_name + " WEA, " + 

"CLKA = » + clock_name + 11 , M + 
5 "SSRA = " + reset_name + " , " + 

"DIB = 11 + component_name + "_JDIB, " + 
"DIPB = " + component_name + "_DIPB," + 
"ADDRB = " + component_name + "_ADDRB, " + 
"DOB = 11 + component_name + fr _DOB, " + 
10 "DOPB = " + component_name + "_DOPB, " + 

"ENB = " + component_name + H _ENB, n + 
"WEB = " + component__name + "_WEB," + 
"CLKB = " + clock_name + " , " + 
"SSRB = " + reset^name + 

15 ");"; 
} 

} 



20 ///////////////////////////////// 
//A Virtual Non-Existing // 
// Resource which connects // 
// the memory to a memory port // 
///////////////////////////////// 



25 



RESOURCEDEF VIRTUAL_LINK { 



//////////////////////////////// 
// This is a virtual bus // 
n'i 30 //////////////////////////////// 



FUNCTIONALITY TRANSPORT; 

1 1 1 11 1 1 1 1 1 1 1 i i 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 
35 // Tag which indicates to the // 

// compiler that the link is // 
// virtual // 
//////////////////////////////// 

40 TAGS VIRTUAL; 

//////////////////////////////// 
// This resource can always // 
// perform the transport // 
45 // functionality // 

//////////////////////////////// 

ATTRIBUTE CAN_DO 
{ 

50 attribute + "true"; 

} 
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////////////////////////////////////////////////////// 

// Actual Block SelectRAM resource. There are 24 of // 

// these resources in the XC2V250. But since each of// 

// these RAMs can be configured into 21 different // 

// modes, the RDL treats the SelectRAM operating in // 

// each of the modes as a virtual resource which // 

// USES this actual resource // 
llllllllllllilllllllllllllllllllllllllllllllllllllllll 



RESOURCEDEF BlockSelectRAM { 

//////////////////////////////// 
// This is connected to Ports // 
// which has read/write func // 
//////////////////////////////// 

FUNCTIONALITY STORAGE; 

///////////////////////////// 
//A Dual Port RAM // 

///////////////////////////// 
TAGS DUALPORT; 

//////////////////////////////// 
// This resource can always // 
// perform the transport // 
// functionality // 
//////////////////////////////// 

ATTRIBUTE CAN_DO 
{ 

attribute + "true"; 

} 

} 

//////////////////////////////////////////////////////////////////////// 

// Functionality and Architecture description for the Xc2V250 // 
// Reconfigurable part. The Logic Cells are arranged in a 24 x 16 // 

/////////////////////////////////////////////////////////// ///////////// 

RESOURCEDEF FPGA_ADD 
{ 

FUNCTIONALITY ADD; 
ATTRIBUTE CAN_DO 

{ 

<ADD> 

{ 

attribute + "true"; 

} 
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} 

ATTRIBUTE PIPE_DELAY 
{ 

<ADD> 

{ ' 

attribute + "0"; 

} 

} 

ATTRIBUTE COMBINATIONAL 

{ 

<ADD> 
{ 

attribute + "true"; 

} 

} 

ATTRIBUTE NUM_STATES 
{ 

<ADD> 
{ 

attribute + "1"; 

} 

} 

ATTRIBUTE INTERFACE 
{ 

<ADD> 

attribute + "statel : {" + outl->name() + 
if (inl->is_constant () == true) 

attribute + inl->constant_value ( ) ; 

} 

else 

{ 

attribute + inl - >name ( ) ; 

} 

attribute + " + " ; 

if (in2->is_constant () == true) 

attribute + in2 ->constant_value { ) ; 

} 

else 

{ 

attribute + in2 - >name ( ) ; 

} 

attribute + " ; \n" ; 

//To end the list of states 
attribute + "goto NEXTSTATE ;\n"; 

attribute + " } " ; 
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} 

} 

} 



RESOURCEDEF FPGA_SUB 

{ 

FUNCTIONALITY SUB; 
ATTRIBUTE CAN_DO 

{ 

<SUB> 
{ 

attribute + "true"; 

} 

} 



ATTRIBUTE PIPE_DELAY 

{ 

<SUB> 
{ 

attribute + "0"; 

} 

} 



ATTRIBUTE COMBINATIONAL 
{ 

<SUB> 
{ 

attribute + "true"; 

} 

} 



ATTRIBUTE NUMJSTATES 
{ 



<SUB> 
{ 

attribute + "1"; 

} 

} 

ATTRIBUTE INTERFACE 
{ 

<SUB> 

attribute + "statel : {"; 
attribute + outl->name() + " = "; 
if (inl->is_constant () == true) 

{ 

attribute + inl->constant_value ( ) 

} 

else 

{ 

attribute + inl->name(); 

} 
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attribute + " - " ; 

if (in2->is_constant () == true) 

^ attribute + in2 ->constant_value () 
} 

else 

attribute + in2 ->name ( ) ; 

} 

attribute + 11 ; \n"; 

//To end the list of states 
attribute + "goto NEXT STATE ;\n"; 

attribute + " } " ; 

} 

} 

} 

RESOURCEDEF FPGA_MULT 

{ 

FUNCTIONALITY MULT; 
ATTRIBUTE CAN_DO 

{ 

<MULT> 
{ 

attribute + "true"; 

} 

} 

ATTRIBUTE P I PE_DE LAY 

{ 

<MULT> 
{ 

attribute + "0"; 

} 

} 

ATTRIBUTE COMBINATIONAL 
{ 

<MULT> 
{ 

attribute + "true"; 

} 

} 

ATTRIBUTE NUM_STATES 

{ 

<MULT> 
{ 

attribute + "1" ; 

} 

} 
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ATTRIBUTE INTERFACE 

{ 

<MULT> 
{ 

5 attribute + "statel : {"; 

attribute + outl->name() + " = " ; 
if (inl->is_constant () == true) 

{ 

attribute + inl->constant_value ( ) / 

10 } 

else 

{ 

attribute + inl->name ( ) ; 

} 

15 

attribute + " * " ; 

if (in2->is_constant () == true) 

{ 

attribute + in2 ->constant_value ( ) ; 

20 } 

else 

{ 

attribute + in2 ->name ( ) ; 

} 

25 attribute + \n" ; 

// To end the list of states 
attribute + "goto NEXT STATE ;\n"; 
attribute + " } " ; 

} 



} 



•p RESOURCEDEF FPGA_DIV 

35 FUNCTIONALITY DIV; 

W ATTRIBUTE CAN_DO 

^ { 

C3 <div> 

ni { 

40 if (in2->is_constant () == true && 

in2->is_power_of_two () == true) 

{ 

attribute + "true"; 

} 

45 else 

{ 

attribute + "false"; 

} 

} 

50 } 

ATTRIBUTE PIPE_DELAY 
{ 

<DIV> 
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{ 

attribute + "0"; 

} 

} 

ATTRIBUTE COMBINATIONAL 
{ 

<DIV> 
{ 

attribute + "true"; 

} 

} 

ATTRIBUTE NUM_STATES 

{ 

<DIV> 
{ 

attribute + "1"; 

} 

} 

ATTRIBUTE INTERFACE 
{ 

<DIV> 

attribute + "statel : {"; 
attribute + outl->name() + " = " ; 
if (inl->is_ constant () == true) 

{ 

attribute + inl->constant_value ( ) 

} 

else 

{ 

attribute + inl->name(); 

} 

attribute + " / " ; 
if (in2->is_constant () == true) 

{ 

attribute + in2 - >constant_value ( ) 

} 

else 

{ 

attribute + in2 - >name { ) ; 

} 

attribute + " ; \n"; 

//To end the list of states 
attribute + "goto NEXT STATE ;\n n ; 
attribute + »}"; 
} 
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RESOURCEDEP FPGA_REM 
{ 

FUNCTIONALITY REM; 
ATTRIBUTE CAN__DO 
5 { 

<REM> 

{ 

if (in2->is_constant () == true 
in2->is _power_of_two () == true && 
10 inl->bitwidth() == outl->bitwidth () ) 

{ 

attribute + "true"; 

} 

else 

15 { 

attribute + "false"; 

} 



20 



45 



} 



ATTRIBUTE PIPE_DELAY 
{ 

<REM> 

{ 

25 attribute + "0"; 

4 } 
} 



?y 

y, ATTRIBUTE COMBINATIONAL 

hi 30 { 

1 ~ : <REM> 

U { 

attribute + "true"; 

ry } 

O 35 } 

f4 ATTRIBUTE NUM STATES 

ry \ 

40 <REM> 
{ 



attribute + "1"; 

} 

} 



ATTRIBUTE INTERFACE 
{ 

<REM> 
{ 

50 attribute + "statel : {"; 

attribute + outl->name () + " = 11 / 
if (inl->is_constant () true) 

{ 

attribute + inl ->constant_value () ; 
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} 

else 

{ 

attribute + inl - >name ( ) ; 

} 

attribute + " rem " ; 

if (in2->is_constant () == true) 

{ 

attribute + in2-> const an t_yalue ( ) ; 

} 

else 

{ 

attribute + in2->name(); 

} 

attribute + " ; \n" ; 

//To end the list of states 
attribute + "goto NEXTSTATE ;\n"; 

attribute + "}"; 
} 

} 

} 



RESOURCEDEF FPGA_AND 

{ 

FUNCTIONALITY AND; 
ATTRIBUTE CAN__DO 

{ 

<AND> 

if (inl->bitwidth() == in2->bitwidth () && 
outl->bitwidth() == inl->bitwidth ( ) ) 

{ 

attribute + "true"; 

} 

else 

{ 

attribute + "false"; 

} 

} 

} 

ATTRIBUTE PIPEJ3ELAY 

{ 

<AND> 

{ 

attribute + "0"; 

} 

} 

ATTRIBUTE COMBINATIONAL 
{ 

<AND> 
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{ 

attribute + "true"; 

} 

} 

ATTRIBUTE NUMJ3TATES 
{ 

<AND> 
{ 

attribute + "1"; 

} 

} 

ATTRIBUTE INTERFACE 
{ 

<AND> 

{ 

attribute + "statel : { " ; 
attribute + outl->name() + " = " ; 
if (inl->is_constant () == true) 

attribute + inl~>constant__value ( ) 

} 

else 

attribute + inl->name () ; 

} 

attribute + " and " ; 

if (in2->is_constant () == true) 

attribute + in2 - >constant_value ( ) 

} 

else 

attribute + in2->name(); 

} 

attribute + "; \n" ; 

//To end the list of states 
attribute + "goto NEXT STATE ;\n"; 

attribute + "}"; 
} 

} 

} 

RE S OURCEDE F FPGA_OR 
{ 

FUNCTIONALITY OR; 
ATTRIBUTE CAN_DO 

{ 

<0R> 

if (inl->bitwidth() == in2->bitwidth () 
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3 ; ; 3 

L-i. 



outl->bitwidth() == inl->bitwidth() ) 

{ 

attribute + "true"; 

} 

5 else 

{ 

attribute + "false"; 

} 

} 

10 } 

ATTRIBUTE PIPEJDELAY 

{ 

<OR> 
15 { 

attribute + "0"; 

} 

} 

20 ATTRIBUTE COMBINATIONAL 

{ 

<OR> 
{ 

attribute + "true"; 

25 } 

} 



30 



ATTRIBUTE NUM_STATES 

{ 



;i = <OR> 

L { 

U attribute + "1"; 

ru } 
m 35 } 

m ATTRIBUTE INTERFACE 

»i { 

<OR> 

40 { 

attribute + "statel : { " ; 
attribute + outl~>name() + " = "; 
if (inl->is__constant () == true) 

{ 

45 attribute + inl->constant_value ( ) 

} 

else 

{ 

attribute + inl->name ( ) ; 

50 } 

attribute + " or 11 ; 

if (in2 ->is_constant ( ) == true) 

{ 
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attribute + in2 ~>constant_ 

} 

else 

attribute + in2->name() ; 

} 

attribute + » ; \n'» ; 

//To end the list of states 
attribute + "goto NEXT STATE ;\n 

attribute + " } " ; 
} 



} 



RESOURCEDEF FPGA_NOT 

{ 

FUNCTIONALITY NOT; 
ATTRIBUTE CAN__DO 

{ 



} 



<NOT> 

if (inl->is_integer () == true) 
attribute + "false"; 

} 

else 

attribute + "true"; 

} 

} 



ATTRIBUTE PIPE_DELAY 
{ 

<NOT> 
{ 

attribute + "0"; 

} 

} 

ATTRIBUTE COMBINATIONAL 
{ 

<NOT> 

attribute + "true"; 

} 

} 

ATTRIBUTE NU1VI_STATES 
( 

<NOT> 

attribute + 11 1" ; 
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} 

} 



ATTRIBUTE INTERFACE 
5 { 

<NOT> 
{ 

attribute + "statel : {"; 
attribute + outl->name ( ) + " = " ; 
10 attribute + " ! " ; 

if (inl->is_constant () == true) 

{ 

attribute + inl->constant_value ( ) ; 

} 

15 else 

{ 

attribute + inl->name(); 

} 

attribute + "; \n" ; 
20 // To end the list of states 

attribute + "goto NEXT STATE ;\n"; 
U attribute + »}"; 

} 



3 



25 } 



:,H RESOURCEDEF FPGA XOR 

m { 

?■* FUNCTIONALITY XOR; 

fU 30 ATTRIBUTE CAN DO 



{ 

<XOR> 
{ 

if (inl->bitwidth {) == in2->bitwidth () 
35 outl->bitwidth() == inl->bitwidth () ) 

{ 

attribute + "true"; 

} 

else 

40 { 

attribute + "false"; 

} 

} 

} 

45 

ATTRIBUTE PIPE_DELAY 
{ 

<XOR> 
{ 

50 attribute + "0"; 

} 

} 

ATTRIBUTE COMBINATIONAL 
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{ 

<XOR> 

^ attribute + "true"; 

} 

} 

ATTRIBUTE NUM_STATES 
{ 

<XOR> 

^ attribute + "1"; 

} 

} 

ATTRIBUTE INTERFACE 
{ 

<XOR> 

attribute + "statel : {"; 
attribute + outl->name {) + " = "; 
if (inl->is_constant 0 == true) 

^ attribute + inl->constant_value ( ) 

} 

else 

attribute + inl->name() ; 

» ) 

attribute + ,! xor " ; 

if (in2->is_constant () == true) 

^ attribute + in2 ->constant_value ( ) 
} 

else 
( 

attribute + in2 - >name [ ) ; 

40 * V „ 

attribute + " ; \n" ; 

//To end the list of states 
attribute + "goto NEXT STATE ;\n"; 
attribute + "}"; 

45 } 

} 

} 

RESOURCEDEF FPGA__EQ 
50 { 

FUNCTIONALITY EQ; 
ATTRIBUTE CANJDO 

{ 

<EQ> 
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{ 

if (inl->is_integer {) == true && in2->is_integer ( ) == true 



outl->is__boolean () == true) 
5 { 

attribute + "true"; 

} 

else 

{ 

10 if (inl->is_fixed() == true && in2->is_f ixed () == 

true && 

outl->is_boolean() == true) 

{ 

attribute + "true"; 

15 } 

else 

{ 

if (inl->is_constant () == true || 

in2->is_constant () == true && 

20 outl->is_boolean () == true) 

{ 

attribute + "true"; 

} 

else 

25 { 



} 



} 



attribute + "false"; 

} 



} 



ATTRIBUTE PIPE_DELAY 
{ 

35 <EQ> 

{ 

attribute + "0"; 

} 

} 

40 

ATTRIBUTE COMBINATIONAL 
{ 

<EQ> 

{ 

45 attribute + "true"; 

} 

} 

ATTRIBUTE NUM_STATES 
50 { 

<EQ> 
{ 

attribute + n l"; 
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} 

} 



ATTRIBUTE INTERFACE 
5 { 

<EQ> 
{ 

attribute + "statel : {"; 
attribute + outl- >name ( ) + 11 = "; 
10 if (inl->is_constant () == true) 

{ 

attribute + inl->constant_value ( ) ; 

} 

else 

15 { 

attribute + inl->name ( ) ; 

} 

attribute + " == " ; 
20 if (in2->is_constant () == true) 

{ 

attribute + in2->constant_value () ; 

} 

else 

25 { 

attribute + in2 - >name ( ) ; 

} 

attribute + " ; \n n ; 

// To end the list of states 
H 8 30 attribute + "goto NEXT STATE ; \n" ; 

fU attribute + "}"; 

} 



Q 



ry 

3' J 



35 



} 



RESOURCEDEF FPGA_NEQ 

{ 

FUNCTIONALITY NEQ; 
ATTRIBUTE CAN_DO 
40 { 

<NEQ> 

if (inl->is_integer () == true && in2 ->is_integer () 

true ScSc 

45 outl->is_boolean() == true) 

{ 

attribute + "true"; 

} 

else 

50 { 

if (inl->is_f ixedO == true && in2 ->is_f ixed ( ) 



true ScSc 



outl->is_boolean () == true) 

{ 
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attribute + "true"; 

} 

else 

{ 

attribute + "false"; 

} 

} 



} 



ATTRIBUTE PIPE_DELAY 

{ 

<NEQ> 

{ 

attribute + "0"; 

} 

} 

ATTRIBUTE COMBINATIONAL 
{ 

<NEQ> 

{ 

attribute + "true"; 

} 

} 

ATTRIBUTE NUM_S TATE S 
{ 

<NEQ> 

{ 

attribute + "1"; 

} 

} 

ATTRIBUTE INTERFACE 
{ 

<NEQ> 
{ 

attribute + "statel : { " ; 
attribute + outl->name() + " = " ; 
if (inl->is_constant () == true) 

attribute + inl->constant_value () 

} 

else 

{ 

attribute + inl->name ( ) ; 

} 

attribute + ,f \\= " ; 

if (in2->is_constant 0 == true) 

attribute + in2 -> cons tan t_value () 

} 
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else 

attribute + in2->name() 

} 

attribute + "; \n" ; 

//To end the list of states 
attribute + "goto NEXTSTATE 

attribute + " } " ; 
} 

} 

} 

RESOURCEDEF FPGA_GT 

{ 

FUNCTIONALITY GT; 
ATTRIBUTE CANJDO 

{ 

<GT> 

if (outl->is_boolean() == true) 
{ 

attribute + "true"; 

} 

else 

{ 

attribute + "false"; 

} 

} 

} 

ATTRIBUTE PIPE_DELAY 
{ 

<GT> 

{ 

attribute + "0"; 

} 

} 

ATTRIBUTE COMBINATIONAL 
{ 

<GT> 

{ 

attribute + "true"; 

} 

} 

ATTRIBUTE NUM_STATES 

{ 

<GT> 

{ 

attribute + "1"; 

} 

} 
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ATTRIBUTE INTERFACE 
{ 



<GT> 
{ 

attribute + "statel : {"; 
attribute + outl->name() + " = "; 
if (inl->is_constant () ~ true) 

{ 

attribute + inl->constant_value () ; 

} 

else 

{ 

attribute + inl->name () ; 

} 

attribute + " > " ; 

if (in2->is_constant {) == true) 

{ 

attribute + in2 - >constant_value ( ) ; 

} 

else 

{ 

attribute + in2->name(); 

} 

attribute + \n"; 

//To end the list of states 
attribute + "goto NEXTSTATE ;\n"; 

attribute + "}"; 

} 



} 



RESOURCEDEF FPGAJ3E 

{ 

FUNCTIONALITY GE; 
ATTRIBUTE CANJDO 
{ 



<GE> 

{ 



if (outl->is_boolean() true) 

{ 

attribute + "true"; 

} 

else 

{ 



} 



attribute + "false"; 



} 



ATTRIBUTE PIPE_DELAY 
{ 

<GE> 

{ 



132 



Rev. 2/6/02 



attribute + "0"; 

} 

} 

ATTRIBUTE COMBINATIONAL 

{ 

<GE> 

{ 

attribute + "true"; 

} 

} 

ATTRIBUTE NUMJ3TATES 
{ 

<GE> 

{ 

attribute + "1"; 

} 

} 

ATTRIBUTE INTERFACE 

{ 

<GE> 
{ 

attribute + "statel : {"; 
attribute + outl->name () + " = "; 
if (inl->is_constant () == true) 

attribute + inl->constant_value () 

} 

else 

attribute + inl->name () ; 

} 

attribute + " >= " ; 

if (in2->is_constant{) == true) 

attribute + in2 ->constant_value ( ) 

} 

else 

{ 

attribute + m2 - >name ( ) ; 

} 

attribute + " ; \n"; 

//To end the list of states 
attribute + "goto NEXTSTATE ;\n"; 

attribute + "}"; 
} 

} 

} 

RESOURCEDEF FPGA_LT 

{ 
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FUNCTIONALITY LT; 
ATTRIBUTE CAN_DO 

{ 

<LT> 

if (outl->is_boolean() == true) 
{ 

attribute + "true"; 

} 

else 

{ 

attribute + "false"; 

} 

} 

} 

ATTRIBUTE P I PE_DE LAY 

{ 

<LT> 
{ 

attribute + "0"; 

} 

} 

ATTRIBUTE COMBINATIONAL 
{ 

<LT> 
{ 

attribute + "true"; 

} 

} 

ATTRIBUTE NUM_STATES 
{ 

<LT> 
{ 

attribute + "1"; 

} 

} 

ATTRIBUTE INTERFACE 
{ 

<LT> 
{ 

attribute + "statel : {"; 
attribute + outl->name() + " = 
if (inl->is_constant () == true) 

{ 

attribute + inl->constant 

} 

else 

attribute + inl- >name ( ) ; 

} 
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attribute + " < " ; 

if (in2->is_constant () == true) 

attribute + in2 ->constant_ 

} 

else 

{ 

attribute + m2->name() ; 

} 

attribute + " ; \n"; 

//To end the list of states 
attribute + "goto NEXT STATE ;\n' 

attribute + "}"; 
} 



} 



RESOURCEDEF FPGA_LE 
{ 

FUNCTIONALITY LE; 
ATTRIBUTE CAN__DO 

{ 



<LE> 

{ 



if (outl->is_boolean() == true) 
{ 

attribute + "true"; 

} 

else 

{ 

attribute + "false"; 

} 



} 



ATTRIBUTE PIPE_DELAY 

{ 

<LE> 
{ 

attribute + "0"; 

} 

} 

ATTRIBUTE COMBINATIONAL 

{ 

<LE> 

{ 

attribute + "true"; 

} 

} 

ATTRIBUTE NUM_STATES 
{ 
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<LE> 
{ 

attribute + "1"; 

} 

5 } 

ATTRIBUTE INTERFACE 

{ 

<LE> 

10 { 

attribute + "statel : {"; 
attribute + outl->name () + " = " ; 
if (inl->is_constarit () — true) 

{ 

15 attribute + inl->constant_value () ; 

} 

else 

{ 

attribute + inl->name () ; 

20 } 

attribute + " <= " ? 
>«3 if (in2->is_constant ( ) == true) 

n { 

25 attribute + in2->constant value (); 

a } 

»~J else 

m { 

attribute + in2->name(); 

ry 30 } 

a attribute + " ; \n"; 

f= // To end the list of states 

~1 attribute + "goto NEXTSTATE ;\n"; 

1« attribute + "}"; 

H 35 } 

:y } 

a } 

2 ii J 

RESOURCEDEF FPGA_SLL 
40 { 

FUNCTIONALITY SLL; 
ATTRIBUTE CAN_DO 

{ 

<SLL> 
45 { 

if (in2 ->is_integer () == true && inl- >is_f ixed ( ) — true 

outl->is_f ixed () == true && 
in2->is_power_of_two () == true && 
50 inl->bitwidth() outl->bitwidth ( ) ) 

{ 

attribute + "true"; 

} 

else 
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^ attribute + "false"; 

} 

} 

} 

ATTRIBUTE PIPE_DELAY 
{ 

<SLL> 
{ 

attribute + "0" ; 

} 

} 

ATTRIBUTE COMBINATIONAL 
( 

<SLL> 

^ attribute + "true"; 

} 

} 

ATTRIBUTE NUM_STATES 
{ 

<SLL> 

^ attribute + "1" ; 

} 

} 

ATTRIBUTE INTERFACE 

{ 

<SLL> 

^ attribute + "statel : {"; 
attribute + outl->name () + 
if (inl->is_constant () == true) 

^ attribute + inl->constant_value 0 

} 

else 
( 

attribute + ml->name(); 

} 

attribute + " sll " ; 

if (in2->is_constant () == true) 

attribute + in2->constant_value () 

} 

else 

attribute + in2->name(); 

} 
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attribute + \n"; 

// To end the list of states 
attribute + "goto NEXT STATE ;\n"; 

attribute + "}"; 
} 



10 RESOURCEDEF FPGA_SLR 
{ 

FUNCTIONALITY SLR; 
ATTRIBUTE CAN_DO 
{ 

15 <SLR> 



{ 



if (in2 ->is_integer ( ) == true && inl->is_f ixed () == true 



outl->is_f ixed () == true && 
20 in2->is_jpower_of__two ( ) == true && 

inl->bitwidth() outl->bitwidth () ) 

{ 



} 

25 else 

{ 
} 



attribute + "true"/ 



f'SJ attribute + "false"; 



*<* ATTRIBUTE PIPE_DELAY 

wits' I 

I? <SLR> 
U 35 { 

N attribute + "0"; 

C3 } 

nj } 

40 ATTRIBUTE COMBINATIONAL 
{ 

<SLR> 
{ 

attribute + "true"; 

45 } 

} 

ATTRIBUTE NUM_STATES 
{ 

50 <SLR> 
{ 

attribute + "1"; 

} 

} 
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ATTRIBUTE INTERFACE 
{ 

<SLR> 

< /, 
attribute + "statel : { ; 

attribute + outl->name() + " = " ; 

if (inl->is_constant () == true) 

^ attribute + inl->constant_value () ; 
} 

else 

{ 

attribute + inl->name () ; 

} 

attribute + ,! srl " ; 

if (in2->is_constant () — true) 

^ attribute + in2->constant_value () ; 
} 

else 

{ 

attribute + m2->name () ; 

} 

attribute + "; \n" ; 

//To end the list of states 
attribute + "goto NEXTSTATE ;\n"; 

attribute + "}"; 
} 

} 

} 

RESOURCEDEF FPGAJSLA 
{ 

FUNCTIONALITY SLA; 
ATTRIBUTE CAN_DO 

{ 

<SLA> 

^ if (in2->is_integer() true && inl- >is__f ixed ( ) 

ScSc 

outl->is_fixed() == true && 
in2->is_power_of_two () == true && 
inl->bitwidth() == outl->b it width () ) 

^ attribute + "true"; 

} 

else 

attribute + "false"; 

} 

} 

} 
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ATTRIBUTE PIPE_DELAY 
{ 

<SLA> 
5 { 

attribute + "0"; 

} 

} 

10 ATTRIBUTE COMBINATIONAL 

{ 

<SLA> 
{ 

attribute + "true"; 

15 } 

} 

ATTRIBUTE NUM_STATES 

{ 

20 <SLA> 
{ 

attribute + "1"; 

} 

} 

25 

^ ATTRIBUTE INTERFACE 

1 ( 

y <SLA> 

J, { 

U 30 attribute + "statel : {"; 

attribute + outl->name() + " = 11 ; 
«: if(inl->is constant () == true) 

i i 

::: attribute + inl->constant_value () ; 

3 35 } 
°4 else 

{ 

ry attribute + inl->name () ; 

} 

40 

attribute + " sla " ; 
if (in2->is_constant () == true) 
{ 

attribute + in2->constant_value () ; 

45 } 

else 

{ 

attribute + in2 ->name ( ) ; 

} 

50 attribute + 11 ; \n"; 

// To end the list of states 
attribute + "goto NEXTSTATE ;\n"; 
attribute + "}"; 
} 
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} 

} 

RE S OURCEDE F FPGAJSRA 
{ 

FUNCTIONALITY SRA; 
ATTRIBUTE CAN_DO 

{ 

<SRA> 

^ if (in2->is_integer() == true && inl-> 

&& 

outl->is_fixed() == true && 
in2->isj>ower_of __two() == true && 
inl->bitwidth() == outl->bitwidth () ) 

^ attribute + "true"; 

} 

else 

^ attribute + "false"; 

} 

} 

} 

ATTRIBUTE PIPE_DELAY 
{ 

<SRA> 
{ 

attribute + "0" ; 

} 

} 

ATTRIBUTE COMBINATIONAL 

{ 

<SRA> 

attribute + "true"; 

} 

} 

ATTRIBUTE NUM_STATES 

{ 

<SRA> 

attribute + "1"; 

} 

} 

ATTRIBUTE INTERFACE 
{ 

<SRA> 

attribute + "statel : {"; 
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10 



25 



attribute + outl->name () + " = "; 
if (inl->is_constant () == true) 

{ 

attribute + inl->constant_value () ; 

} 

else 

{ 

attribute + inl~>name () ; 

} 



attribute + " sra " ; 

if (in2->is_constant () == true) 

{ 

attribute + in2->constant_value ( ) ; 

15 } 

else 

{ 

attribute + in2->name () ; 

} 

20 attribute + \n"; 

// To end the list of states 
attribute + "goto NEXTSTATE ;\n"; 
attribute + »}»; 

} 



} 



fy RESOURCEDEF FPGA_ROL 

U { 

fy 30 FUNCTIONALITY ROL; 

, ' ATTRIBUTE CANJDO 

2r. <ROL> 

n I 

35 if (in2->is_integer () == true && inl->is_f ixed ( ) == true 

O outl->is_f ixed () == true && 

fy in2- >is_power_of_two () == true && 

inl->bitwidth () == outl->bitwidth () ) 
40 { 

attribute + "true"; 

} 

else 

{ 

45 attribute + "false"; 

} 

} 

} 



50 ATTRIBUTE PIPE_DELAY 

{ 

<ROL> 
{ 

attribute + "0"; 
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} 

} 

ATTRIBUTE COMBINATIONAL 
{ 

<ROL> 

{ 

attribute + "true"; 

} 

} 

ATTRIBUTE NUM_STATES 
{ 

<ROL> 
{ 

attribute + "1"; 

} 

} 

ATTRIBUTE INTERFACE 
{ 



<ROL> 
{ 

attribute + "statel : (" ; 
attribute + outl->name ( ) + " = " ; 
if (inl->is_constant () == true) 

^ attribute + inl->constant_value ( ) 

} 

else 

{ 

attribute + ml - >name {) ; 

} 

attribute + 11 rol " ; 

if (in2->is_constant () == true) 

^ attribute + in2 - >constant_value ( ) 

} 

else 

{ 

attribute + m2->name() ; 

} 

attribute + 11 ; \n" ; 

//To end the list of states 
attribute + "goto NEXTSTATE ;\n"; 

attribute + " } " ; 

} 



} 



RE S OURCEDE F FPGA_ROR 

{ 

FUNCTIONALITY ROR; 
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ATTRIBUTE CAN_DO 
{ 

<ROR> 



{ 



if (in2->is_integer () == true && inl->is_f ixed ( ) == true 



outl->is_jE ixed () == true && 
in2->is_jpower_of_two () == true && 
inl->bitwidth() == outl->bitwidth () ) 
10 { 

attribute + "true"; 

} 

else 

{ 

15 attribute + "false"; 

} 

} 

} 

20 ATTRIBUTE PIPE_DELAY 

{ 

<ROR> 
{ 

attribute + "0"; 

25 } 

m ] 

fU ATTRIBUTE COMBINATIONAL 

M { 

m 30 <ror> 

7 i 

attribute + "true"; 

«J 35 

'J ATTRIBUTE NUM_STATES 

3 { 

y <ROR> 

{ 

40 attribute + "1"; 

} 

} 

ATTRIBUTE INTERFACE 
45 { 

<ROR> 
{ 

attribute + "statel : {"; 
attribute + out 1 -> name () + " = "; 
50 if (inl->is_constant () == true) 

{ 

attribute + inl->constant_value () ; 

} 

else 
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{ 

attribute + inl->name ( ) ; 

} 



Til 



5 attribute + " ror " ; 

if (in2->is_constant () == true) 

{ 

attribute + in2 ->constant_yalue ( ) / 

} 

10 else 

{ 

attribute + in2 - >name { ) ; 

} 

attribute + " ; \n"; 
15 // To end the list of states 

attribute + "goto NEXTSTATE ;\n"; 
attribute + "}"; 
} 



20 } 



U 25 



iu 

40 



50 



RESOURCEDEF FPGA 

{ 

FUNCTIONALITY RE CONFIG; 



////////////////////////// 
// Total number of CLBs // 

////////////////////////// 
ATTRIBUTE AREA 
30 { 

attribute + "4032"; 

} 

} 

35 ///////////////////////////// 
// XC2V2 50 Architecture // 
///////////////////////////// 



UNITDEF XC2V25 0 { 



//////////////////////////////////// 
// This is not an actual resource // 
// but rather a placeholder for // 
// component declarations // 
45 //////////////////////////////////// 

RESOURCE GLOBAL declarations; 
RESOURCE UNSIGNED__DIVIDER udiv; 
RESOURCE SIGNED DIVIDER sdiv; 



//////////////////////////////////// 
// The embedded multipliers // 
//////////////////////////////////// 
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RESOURCE MULT18X18 embedmults [ NUMJMULT_COLUMNS * 

NUM__EMBED__MULT_PER_COLUMN ] ; 

//////////////////////////////////// 
// The synchronous embedded // 
// multipliers // 
//////////////////////////////////// 

RESOURCE MULT 18X1 8 S syn_embedmults [ NUMJ*ULT_COLUMNS * 

NXJM_EMBED_MULT_PER_COLUMN ] / 

/////////////////////////////// 
// The Reconf igurable array // 
// in the X2V250 // 
/////////////////////////////// 

RESOURCE FPGA fpga_jpart; 

/////////////////////////////// 
// List of resources // 
// which use the FPGA // 
/////////////////////////////// 

RESOURCE FPGA_ADD fpga_add; 
RESOURCE FPGA_SUB fpga__sub; 
RESOURCE FPGA_MULT fpga_mult; 
RESOURCE FPGA_DIV fpga_div; 
RESOURCE FPGA_REM fpga_rem; 
RESOURCE FPGA_AND fpga_and; 
RESOURCE FPGAjDR fpga_or; 
RESOURCE FPGA_N*OT fpga_not; 
RESOURCE FPGA_XOR fpga_xor; 
RESOURCE FPGA_EQ fpga_eq; 
RESOURCE FPGAJSTEQ fpga_neq; 
RESOURCE FPGA_GT f pga_gt ; 
RESOURCE FPGA__LT fpga__lt; 
RESOURCE FPGA_GE fpga_ge; 
RESOURCE FPGA_LE fpga_le; 
RESOURCE FPGA_SLL fpga_sll; 
RESOURCE FPGA_SLR fpga_slr; 
RESOURCE FPGAJSLA fpga_sla; 
RESOURCE FPGA_SRA fpga_sra; 
RESOURCE FPGA_ROL fpga_rol; 
RESOURCE FPGA_ROR fpga_ror; 

//////////////////////////////////// 
// The 24 Block SelectRAMs in the // 
// XC2V250 // 
//////////////////////////////////// 

RESOURCE BlockSelectRAM block_select_ram [NUM_RAM] ; 

/////////////////////////////////////////////////////////// 
// A XC2V250 Block SelectRAM which is configured to work // 
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// at MODE S18JS18 with aspect ratio of both ports as // 
// A: 16.384 x 1 bit and B: 16,384 X 1 bit // 
/////////////////////////////////////////////////////////// 

RESOURCE RAM_M0DE__S1_S1 ram__sl_sl [NUM_RAM] ; 
RESOURCE RAM_PORT_A_S 1_S 1 porta_sl_sl [NUM__RAM] ; 
RESOURCE RAM_PORT JB_S 1_S 1 portbj=a_sl [NUMJRAM] ; 
RESOURCE V I RTUAL_L INK vlinka_sl_s 1 [NUM_RAM] ; 
RESOURCE VIRTUAL_LINK vlinkb_Sl_sl [NUM_RAM] ; 



/////////////////////////////////////////////////////////// 
// A XC2V250 Block SelectRAM which is configured to work // 
//at MODE S18_S18 with aspect ratio of both ports as // 
// A: 8192 x 2 bit and B: 8192 X 2 bit // 
/////////////////////////////////////////////////////////// 

RESOURCE RAM_MODE_S2_S2 ram_j32_s2 [NUM_RAM] ; 

RESOURCE RAM_PORT_A_S 2 _S 2 porta_s2_s2 [NUM__RAM] ; 

RESOURCE RAM_PORT_B_S 2 _S 2 portb_s2_s2 [NUM__RAM] / 

RESOURCE VIRTUAL_LINK vlinka_s2_s2 [NUM_RAM] ; 

RESOURCE V I RTUAL_L INK vlinkb_s2_s2 [NUM_RAM] ; 



/////////////////////////////////////////////////////////// 
//A XC2V250 Block SelectRAM which is configured to work // 
// at MODE S18_S18 with aspect ratio of both ports as // 
// A: 4096 X 4 bit and B: 4096 X 4 bit // 
/////////////////////////////////////////////////////////// 

RESOURCE RAM_MODE__S4_S4 ram_s4_s4 [NUM_RAM] ; 
RESOURCE RAM_PORT_A_S4JS4 porta_s4_s4 [NUM_RAM] ; 
RESOURCE RAM_PORTJB_S4_S4 portb_s4_s4 [NUM_RAM] ; 
RESOURCE VIRTUAL_LINK vlinka_s4_s4 [NUMJRAM] ; 
RESOURCE VIRTUAL_LINK vlinkb_s4_s4 [NUM_RAM] ; 

/////////////////////////////////////////////////////////// 
// A XC2V250 Block SelectRAM which is configured to work // 
// at MODE S18_S18 with aspect ratio of both ports as // 
// A: 2048 x 9 bit and B: 2048 X 9 bit // 
/////////////////////////////////////////////////////////// 

RESOURCE RAM_MODE_S9_S9 ram_s9_s9 [NUM_RAM] ; 
RESOURCE RAM_PORT__A__S 9_S 9 portals 9_S 9 [NUM_RAM] ; 
RESOURCE RAM_PORT_B__S 9_S 9 portb_s9_s9 [NUM__RAM] ; 
RESOURCE VIRTUAL_LINK vlinka_s9_s9 [NUM_RAM] ; 
RESOURCE V I RTUAL_L INK vlinkb_s9_s9 [NUM_RAM] ; 



/////////////////////////////////////////////////////////// 
// A XC2V250 Block SelectRAM which is configured to work // 
// at MODE S18JS18 with aspect ratio of both ports as // 
// A: 1024 x 18 bit and B: 1024 X 18 bit // 
/////////////////////////////////////////////////////////// 
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RESOURCE RAM_MODE_S18_S18 ram_sl8_sl8 [NUMJRAM] ; 
RESOURCE RAM_PORT_A_S 1 8_S 1 8 porta_sl8_sl8 [NUM_RAM] / 
RESOURCE RAM_PORT_B_S 1 8_S 1 8 portb_S 18^3 18 [NUMJRAM] ; 
RESOURCE V I RTUAL_L I NK vlinka_sl8_sl8 [NUM_RAM] ; 
RESOURCE V I RTUAL_L INK vl i nkb_sl 8 _s 18 [NUMJRAM] ; 



IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIH 
//A XC2V250 Block SelectRAM which is configured to work // 
//at MODE S36_S36 with aspect ratio of both ports as // 
// A: 512 x 36 bit and B: 512 X 36 bit // 
IlllllllllllllllllllllllllllllllllllllllllllllllillllllllH 

RESOURCE RAM__MODE_S3 6_S3 6 ram_s36_s36 [NUM_RAM] ; 
RESOURCE RAM_PORT_A_S3 6_S3 6 porta_s3 6_s36 [NUMJIAM] ; 
RESOURCE RAM_PORTJB_S3 6_S3 6 portbj33 6_s36 [NUM_RAM] ; 
RESOURCE VIRTUAL_LINK vlinka_s36_s36 [NUM_RAM] ; 
RESOURCE VIRTUAL_L INK vlinkb_s3 6_s3 6 [NUMJRAM] / 

llllllllllllllllllllllllllllllllllilllllillllllllllllllllll 
II The RAM resource at various modes is always connected // 
// to 2 ports. Since this connection is always present // 
//as the RAM implies its 2 ports, we have created a // 
// virtual routing resource for connecting the RAm to // 
// its ports . / / 

llllllllllllllllllllllllilllllililllilllllillllllllllllllll 

for(i = 0;i < NUM_RAM; i = i + 1) 

RCONNECT(ranjsl_sl [i] ,porta_sl_sl [i] , vlinka_sl_sl [i] ) ; 
RCONNECT(ram_sl_sl [i] ,portb_sl_sl [i] , vlinkb_sl_sl [i] ) ; 



for(i = 0;i < NUMJRAM ;i = i + 1) 

RCONNECT(ram_js2_s2 [i] , porta_s2_s2 [i] , vlinka_s2_s2 [i] ) ; 
RCONNECT(ram_s2_s2 [i] , portb_s2_s2 [i] , vlinkb_s2_s2 [i] ) ; 



ford = 0;i < NUM_RAM ; i = i + 1) 

RC0NNECT(ram_s4_s4 [i] ,porta_s4_s4 [i] , vlinka_s4_s4 [i] ) ; 
RCONNECT (ram_s4_s4 [i] ,portbjs4_s4 [i] , vlinkb_s4_s4 [i] ) ; 



or(i = 0;i < NUM_RAM ; i = i + 1) 

RCONNECT(ram_s9_s9 [i] , porta_s9__s9 [i] , vlinka_s9_s9 [i] ) ; 
RCONNECT(ram_s9_s9 [i] ,portb_s9_s9 [i] , vlinkb_s9_s9 [i] ) ; 



ford = 0;i < NUM_RAM;i = i + 1) 
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RCONNECT(ram_sl8_sl8 [i] , porta_s!8_sl8 [i] , vlinka_sl8_sl8 [i] ) ; 
RCONNECT (ram_sl8_sl8 [i] / portb_sl8_sl8 [i] , vlinkb_sl8_sl8 [i] ) ; 

} 

ford = 0;i < NUM_RAM; i = i + 1) 
{ 

RCONNECT (ram_s36_s36 [i] ,porta_s3 6_s3 6 [i] , vlinka_s36_s3 6 [i] ) ; 
RCONNECT(ram_s36_s3 6 [i] , portb_s36_s36 [i] , vlinkb_s36_s36 [i] ) ; 

} 



////////////////////////////////////////// 
// The different RAM configurations // 
// are actually virtual resources which // 
// use the actual SelectRAM resource // 
////////////////////////////////////////// 



for(i = 0;i < NUM_RAM;i = i + 1) 
{ 

USES (ram_sl_sl [i] , block_select_ram [i] ) ; 

} 

ford = 0;i < NUM__RAM; i = i + 1) 

{ 

USES (ram__s2_s2 [i] , block_s elector am [i] ) ; 

} 

for(i = 0;i < NUM_RAM;i = i + 1) 

{ 

USES (ram__s4_s4 [i] , block_s elector am [i] ) ; 

} 

for(i = 0;i < NUM_RAM;i = i + 1) 
{ 

USES (ram_s9_s9 [i] , block_select_ram [i] ) ; 

} 

for(i = 0;i < NUM_RAM ; i = i + 1) 
{ 

USES (ram_sl8_sl8 [i] ,block_select_ram [i] ) ; 

} 

ford = 0;i < NUM_RAM;i = i + 1) 
{ 

USES (ram_s3 6_s36 [i] , block_select_ram [i] ) ; 

} 

////////////////////////////////////////////// 

// The synchronous embedded multipliers are // 
// modelled as virtual resources using // 
// the actual physical multipliers // 
////////////////////////////////////////////// 
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ford = 0;i< NUM_MULT_COLUMNS * NUM_EMBED_MULT_PER_COLUMN; 

{ 

USES (syn_embedmults [i] , embedmults [i] ) ; 

} 
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